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‘NSF/PARTNERS IN ELEMENTARY SCIENCE: CASE STHDY IN STRENGTHENING SCIENCE
'TEACHING IN THE ELEMENTARY SCHOOLS -

1 v

ADHINISTRATOR’S FINAL REPORT

NSF/Partners in Elementary Science (NSF/PIES) was_funded in 1987: by the
National Science Foundation as a model Teacher Enhancement Project.. Its
goal was to develop and test a program to help elementary teachers
strengthen their science teaching by addressing two areas of need.

to strengthen elementary teachers’ confidehce in teaching inquiry
science in the classrocm (what we came-to call "Hands-on, Minds-on
Science") ”

to help teachers overcome forces inhibiting the teaching of science
(classroom management problems, iack of resources, pressure to focus
op otaer subjects, lack of administrative support)

The project officially ended in June 1989 when the second cycle of NSF/PIES
Fellows completed their program. However; our commitment to the
participants has continued this past year and will continue for many years
to come. We can now say with confidence that NSF/PIES has developed an
appr~~ch to teacher enhancement which should be considered by others
interested in improving elementary science educstion.

Organization of the Report. As with all complex programs, there Were many
componenis of NSF/PIES. This report will present the various aspects of
the program in chronological order. . . -

— st

Staffing: both the selection of staff and planning by them,

Participants. recruiting and selacting 60 elementary teachers/year
from our area schools (November-March of each year); .
Spring pre-institute workshops: 2 Saturdays in March and April to -
introduce concepts and individuals; 8

institute: S-Qeek, non-residential summer program in July
(Facilities, Science Strands, Writing, Student Program);

Academic year follow-up (Resource Teacher, Workshops, Workshops for
Principals, Evaluation);

Continuation (Science/Resource Workshops, Leadership Training).

Each section will inclnde a brief description, including changes between
the first cycle (1987-1988) and the second ¢ycie (1988-1989) of the
program, foliowed by suggestions to other administrators starting similar
projects. References will be made to the evaluator’s report which appears
~r
] 4
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as Part II of this Final Report. Every effort has been made to not
duplicate the information and recommendations found in that report.
NSF/PIES staff have also prepared publications on this project a list
appears at the end of this report.

Background: The NSF/PIES, (Partners in Elementary. Science) Project was
sponsored by the Five College/Public Schodl Partnership - a school/college
collaborative initiated in 1984 to share resources and strengthen

communication between. the 43 school systems in the four western

Massachusetts counties and members of the higher ‘education consortium, Five
Colleges, Inc. (Amherst, Hampshire, Mount Holyoke, and Smith Colleges, and
thHe University of Massachusetts at Amherst). One of the first planning
committees formed. within the Partnership was made up of sclence teachers
from the elementary, secondary and college level.’ Within six months, that
original committee had split into committees of high school and college
faculty in physics, biology, -and chemistry. The elementary teachers, who
felt left out in the re-organization, began searching for school and
college icience faculty who would underitand tkeir unique needs. The
NSF/PIES proposal developed from these meetings. Thére is no doubt that
the strength of the initial design and the quality 'of the staff was assured
by the careful planning done by the proposal-writing committee.

STAFFING

The original proposal to the National Science Foundation included a
teaching staff of three school faculty, two college faculty (serving as co-
directors), and two staff members from the Hitchcock Center for the
Environment. The staff also included an evaluator, .and a project
administrator (Coordinator of the Five College/Public School- Partnership
and author of this report.) While there was some change in personnel among
the school faculty as other responsibilities and profescional opportunities

- arose, the mixture of school, college, and environmental center teaching

staff remained: Each teaching staff member also brought a strong- .
background. in science, a philosophic commitment to the hands-on, minds-on
approach to teaching science, superb teaching skills, and a wiliingness to*
tak=2 the time to plan together. A 1list of the NSF/PIES staff members
appears at the end of this report.

The' evaluator’s final report 1LStS the shared vhilosophic goals of the

staff as one of the-strengths of the project.l While careful selection of

staff obviously contributed to such a common philosophy, it was equally
important to balance the staff to reflect the diversity within our
community. In the long run, the willingness of the staff to take time to
discuss issues thoroughly and to confront differing styles and assumptions
was surely as important as initiai selection.

”~

Administrative Suggestions: Staff of any project must simultaneously:

reflect the diversity of the partners (schocl/college/ science
center, primary/intermediate, urban/suburban/rural );

B
- - j//
-
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,encourage challenging, intellectually simulating discussion which
forces the’ staff to be as reflective of the program ‘as “participants
will be asked to be in their own classroom; .

include administrative support so that staff vwho have other academic

year responsihilities will not get bogged down in mailinEB and
deadlines,

include enough planning time so that staff can talk through BN
alternative ways. to providée support for participants;

develop a climate of mutual support that makes pérticipation>in the ’
project personally rewarding-and models the sharing of resources and
ideas so vital to strengthening our elementary science programs.

-

) PARTICIPANTS °

In the first cycle of the project (1987—1988), most of the 52 elementary

teachers were recruited from the five school systems which had participated—

in preparing the pruposal -~ 24 teachers came from two of thoge 'systems (a
total of 16 systems were represented). ‘In the sécond cycle (1988-1989);
teachers from all 43 systems were invited to participate. We had 40

teachers from 20 systems participatiug. (Teacher cutbacks during the spring

discouraged some ‘of those accepted from actually attending). Since the
institute was not residential, most. of our participants came from school
systems within a hour’s. drive of Hampshire Collegs. Berkshire: County
schocls, which make up 10 of our school districts. and are all more than an
hour’s drive away, had only 3 participants from 2 systems.

Each year -participanis were nearly- equaily divided betwe\n .primary and-
intermediate grades. Each year included. teachers from self-contained
classroons, from grade-level téams, and fiom. special services including
special education teachers, gifted and talented coordinators bi-lingual,‘
and ESL teachers. There were maiiy more women than men (ratio each year - of
9:1) - accurately reflecting the staffing of our elementary schools. Each
participant received a $680 stipend and could receive. 3 graduate credits
through the University of°Massachusetts. - - ~

Administrative Suggestions°é It is tempting to recruit participanxs from
only a fe¥ school systems - bublicity is easier and participants can rely
on zach other for support in the future. Our experience in this project,
and in all Partnership programs, has been that there is a delicate balance
tetween encouraging colleagues to participate together, on the one hand,
and having a program dominated by pre-established cliqués, on the other.
Any program trying to promote the shariung of ideas and resources must
confront this issue either by actively recruiting from the widest possible
rangeé of schools or by encouraging the formation of cross-district teams
within the program itself. - Recruiting for established programs is much '
easier: all of our second-year participants reported having been encouraged
to anply by first--year participants (a2t school, in the community, through
friends, at professional meetings.) A list of the NSF/PIES participants
appears at the end of this report. —

&

NSF/PIES Final Report page 3




SPRING PRE-INSTITUTE WORKSHOPS

| All participants were asked to come to two Saturday workshops (one in _
svsm~rrw—--  March, one in April). There were four goals for these two days:,

"to allow the staff to meet the participants so that through
conversation and an extensive questionnaire :we could be sure that
% . the summer institute program would he appropriate‘
! to introduce participants to- the staff, the buiidings,Wand the
program (four 3-hour activities introduced the components of the
‘summer institute),
to give the participants simple activities to try with their
students during the spring so that ,they would not arrive at the
institute saying "My ﬁids couiﬂﬁ’t'do/wdﬁldn’t like thig...";

first days at an institute s0 tiriné - L T

A

v x v

|
|
’ . to build a sense of community and reduce the anxiety that makes the

NSF/PIES was, in fact, the first Partnership institute vhiéh included a
pre-institute program. ' Based on its success, we now include it whenever
possible in (ur programs - and always regret not including it when it seems
too difficult to arrange. From an administrative view, the pre-institute
events also help establish deadlines for the staff, thereby avoiding a
late-June panic.

- [

Administrative Suggestions. Projects which- draw-participants from great .
distances usually cannot offer pre-institute workshops. However, such
events contribute immeasurably to the confidence that ‘both staff and
participants bring to the summer program. Since the, events of those days
; will, for better or worse, set the tone for the program, having activities
that reflect at every level (topics, methodology, pacing, focd, space) the

. philosophy, goals, and content of the program is essential. .

- N - . - -
¥ 2 . ~ . ~ % ~

A3

- SUMMER INSTITUTE

‘FACILITIES * , ' s

The NSF/PIES .summer institute was held at Hampshire Collegc, home campds
Co-director Merle -Bruno. The college provided us with:

an appropriate space (work tables, good light, air conditioning,
large and small teaching areas, space for a Resource Center);

healthy, znjoyable lunches for staff and participants together in
the Dining Commons ;

ezsy parking;
swimming and gym facilities; ,

7
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a sense of being valued'— an attractive campus, a picnic at the

President’s house, and a thoughtful staff.
It was especially important for us to emphasize the effective use of space
because our public schools, perhaps more secondary than elementary, tend to
ignore the messages given by teaching spaces. The second year:.of the -
projeéct, the staff was offered an interesting .classroom (the art building),
but felt so strongly about the need for an attractive setting, that they
spent the fourth of July weekend painting the walls! ' Work tables were
covered with interesting fabrics, beouquets of wild flowers greeted_
participants every day.

P

\

Each year, the Rescurce Center was the hub of the physical space and of
activity (where the coffee was). Participants concerned about the poor

quality and high cost of science materials were able to browse through

‘excellent, inexpensive materials - to-share,- borrow, and discuss them- with,
Peg MacDaniel, -the: Jnowledgeable 1ibrarian from the Hitchcock Center.

Administrative Suggestions: Inappropriate space ‘(too fancy. ugly;’hot,
unsafe, dirty) sends a clear mesgage to participants (of any age) that they
are not valued. It is also ‘the worst possible model of a teaching :
environment appropriate for the elementary classroon.

Encouraging participants to examine and discuss curricular materials -
especiaily those appropriate for their meager school budgets - is clearly
desirable. Going the-next.step to establiéh a_ functioning Resource Center
(or to borrow space in' one that already exists) is ideal - both.as a
hospitable area for participants and as a model of supportive educational
environments.

.
~ ~ >

~

N - . . N ~

SCIENCE COURSES (STRANDS) D -

e . — -

Dnring the first year, the staff offered 2-hour, week-long "strands" (short

-courses ‘'with emphagis on experiential learning) in the physical and natural

sciences’ (Electricity, The Sky, Life, Bubbles). Other class time was taken
up with science-mini-course-and lectures/panels op inquiry science,~the
process approach to teaching writing, peer observsition, curricular
resources, and working with administrators. The second-year, the

“lectures/panels were revised: science mini-courses, inquiry science and

writing {now limited to journal writing), and curricular resources were
taught within the stravwds. Peer observation was eliminated. The changes
enriched each 3cience strand (the instructors could now discuss both the
science and the .iethodology) and provided time for more stranas (four one-
week strands were offered). In response to the differing needs of the
participants: those who wanted more science topics (usually primary
teachers) ard those who wanted more depth (usually intermediate teachers),
the four strands were off-red at bYoth a beginning and advanced ‘level.
Participants could take four introductory strands, three introductory and
one advanced, or two introductory-advanced strands on: Critters in the .
Classroom, Forces and Structures, Outdoor Science at Your School Site.
Water... Time was left during the final week to offer mini-workshops by

8 ‘ \
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participants on their areas of .special skill (kites, kaleidoscopes, nature
trails, growing plants). - g%
&

Administrative Suggestions: Teachers, whether staff at an institute or in a
classroom, always want to "cover all the essential ma.erial" and- it ili
never possible. It is certainly not pi'ssible to provide elementary ®o
teachers with the 2qvivalent of an undergraduate degree in science in three
weeks! It is, therefore, essential that the topics chosen reflect an
approach to understanding basic scientific principals an ~misconccptions,
to using resotirces, to using the inquiry appreach to tes hing science; and
to inviting students’ questions that can be applied to new suhjects areas.
The topics will vary with the teaching circumstances® of the participants,
the expertise of the staff, and the classroom materials available.
COllectively the topics .chosen shouid include differing classroon
management problems (of materials, students, and evaluation strategies},

WRITING

Using writing in the science classroom as an evaluative tcol, for both the
teacher and the student, eyolved over the two years. We had initially
‘hoped that most of the participants would already be familiar with the ~
process approach to the teack'ng of writing. "When it became clear that
very few of our participants were using the writing process - and that it
was not .possible to- introduce it properly in the time available to us, we
coufined our eupectation to having participants learn ways to use science
journals. (essentially offering a case study in the process approach to the
teaching of writing).

- The first year, we had the adlitional problem of saying that science and
writing shouls, be integrated, but not having .science.staff wbc could,
themselves, teach about writing. Having writing ccﬂsultants, whn were not

o full-time staff members, reinforced the separateness of writing The
second year the writing consultants worked with the staff, instead of the

. participants, to help ‘them develop a more integrated science/writing
program. In subsequent proiects (especially the NSF/SpaceMet space scieice
project for middle school ceachers), we have been more succossful in
integrating writing into every aspect of the project. -

Given these problems we were not surprised that very few teachers reported
and using science journals during the academic year ‘after the institute. We
have been pleagsed that our long-range evaluation indicates that these same
teachers, now confident about teaching science, have turned their attention

. to stqengthening the role of writing in the science classroom. (However,

) the Partnership‘and many of the school systems offer programs in using the
process approach to teaching writing. While NSF/PIES has surely
confributed to the increased use of writing in science, it is not the sole
cause.)

Administrative Suggestions: Interdisciplinary teaching is surely

intringically desirable at every level, kindergarten through college.

Furthermore, as the time pressures on elementary teachers increase, eiery
— effort to have an activity serve more than one skill aiea/discipline helpe

. both teachers and students.

NSF/PIES Final Report
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Writing is an especially rich resource for
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' ‘ science teachers --both to ‘help them {(and the student) understand how the
student is thinking about 'a problem, and to provide a focus for required
writing activities. In retrospect, including more mathematics - especiunlly
in light of the new NCTM Standards - would also have been desirable. A
cautionary zote: if the institute staff do not use writing .gs a
teaching/evaluation tool in the project, the participants will not use it

° in their own classrooms.

STUDENT PROGRAM

One of the problems with the inquiry approach to teaching science ig that

teachers are often réluctant to try such nessy, open-ended, challenging

activities with their students, "the children will just make .a mess...
N they can’t do ‘anything that compléx... they will get out of control."
Recognizing that the'only argument against such fears, is working with
children, we. arranged Sor teams of participants to work with students for 7
two-hour sessions. - We were fortunate to.be invited to work with. the
Massachusetts Migrant Education Program whose students were in two summer
school programs approximately a half hour from Hampshire College. The..
program provided the extra advantage of introducing many of our teachers to
taelr first experience in bi-lingual classrooms.

It is difficult to determine how successful this componext of the program
vags. It clearly achieved two goals: no teacher left the summer saying that
students can’t do/won’t like/aren’t able to manage this approach to
‘science. In addition, both the Massachusetts Migrant Educat:ion Program and
R our staff and participants learned about new resources that they might
: otherwise never have discovered. However, the travel time to the sites,
the complexity'of working with new studénts and with another group ecf
teachers limited the value for some of the participants. 7The very fact
that this is the only component of the program which we have not tried tc
: replicate within the Partnership. indicates our ambivalence.
administrative Suggestions: It is important to determin@ vhether-working
with children during a summar institute will enhance the Learning
experience for teachers. Based on our experience in this program and a
small follow-up project with eight NSF/PIES. graduates (Watson and Konicek,
1990), we have concluded that only if the participants have an opportunity
to work in. depth with a few students, to follow théir thinking processes
for a period of time, does such a component seem to be of value. s

ACADEMIC YEAR FOLLOW-UP

7 RESOURCE TEACHER

~

The NSF/PIES project was fortunate to have a half-time Hitchcock Center
staff member available to work with our summer institute participants

10
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‘duringﬂtye academic year.l In her 2 ilahday7week‘she served as:

cheerleader - visiting and encouraging teachers iu their science
activities; ) =

kauler of resoufcas - bringing NSF/PIES books and kits from the
Hitchcock Center to the participants to try with taeir students a1
share with their colleagues;

master teacher - sometimes teachiny classes, but more often teaming
with a participant on a new science unit;

liaison between participants and staff - 1lling staff what was
actually happening in the classrooms.

A successful resource teacher must have the confidence of the participanta.
Our resource teacher found her job much eagier the zecond year, when she
had ‘been a fully participating staff member dutring the -summer -~ and was
therefore known and, respected by the participants, than' the first year when
a new baby kept her from actively participating during the supuer.

Administrative Suggestions: There is no doubt that having a skilled stafy
member available during the academic year will greatly enrich any project
in which teachers are asked to make changes in their classroom. Thnis
person must be a member of the teaching staff, i.e. must share the project
history with the staff and participants. It is important to note that this
Job is totally unrelated to the administrative support of the project - and
probably should not be combined with it, since administrative details can
swamp good intentions to visit school sites.

)

WORKSHOPS

Each year, 'participants were invited to 2 release-day- workshops and 4
afternoon évents. These events were planned by a voluntary committees of
participants. The second-year participants invited first-year participants
to join them. The purpose of these svents was to:

re~kindle the enthusiasm of the summer;

provide an opportunity for participants to bring their principals to
a reception/lecture-demonstration about the project and the te-.ching
of science;

provide an opportunity for participant: to lead workshops on
successful science activities they had developed;

introduce participants to new resources, including training by GEMS
(Lawrence Hall of Science, Berkeley) staff;

build toward an on-going elementhry science partnership including
both participants from the two years, other elementary teachers, and
additional resource people from museums, schools, and colleges.

NSF/PIES Final'Lé&ort page 8




During the academic year foliowirg the program participants recsived a

- sumall stipend ($160) for participating in the after-school activities.
Participants had been granted three release-days by their school iystems
(with substitute teachers paid by the schools). As part of our - goal to
introduce them to new resources and to develop lzadarship skills, they were
agked to use two of tlis days at our workshops and the third at a
professional meoting they would otherwise not have arttended. Although we
used a numbier .of sites during the two years to introduce participants to
nev resources, we weras never able to make effective uge of the Resource
Center at the Hitchcock Centnr for the Envirdnment as a meeting space
because of its iimited capacity {25 in the largest meeting room).

Admiristrative Suggestions: Regular follow-up activities for summer
institutes are esgential, both to renew the spirits of all the participants
and to reward:those who have tried new classiroom projéctsz. In retrospect, °
however, asking the participants to design. carry out, and report on a
classroom project would have strengthened the program. We mow include that
component in &ll Partnership institutes. In fact, we now include, whenever
possible, a one-week second summer institute tr pr.vide a2 sense of closure
to projects and to help participants star: more~sophisticatpd projects.

The leadership training projects which were tested in NSF/PIES (and which
will be described in the next section) have led us to a much more
sophisticated understanding of the long-term cummiiment any teaé&ber ‘
enhancement project must make to its participants. /

/
/
WORKSHOPS FOR PRINCIPALS

The teachers who heiped write the NSF/PIES. proposal believed tha; one of
the major problems. in improving science teaching was lack of adginistrative
support. The recently published NSTA 4-volume series, Promoting Science
Among Elementary School Principals, confirmed their belief thqﬁ such
support is both essential and complex. During the project we tried Rhe
following appiroaches to -lmproving auministrative support in our
participants’ gchools:

workshops for all participants in *Managing Up" so that teachers
could help administrators be supportive;

workshop/recaptiog for participants and their principals to
introduce the principals to the types of activities and the
philosophy of inquiry science; . . .

workshops specifically for prlnpiﬁals (this series was plagued by
ice and snow storms and was very poorly attended);

regular personal communication between the travelling NSF/PIES
resource teacher and the building principals;

regular personal communication between the project administrator and
the superintendents zbout the project and the specific activities of
teachers;

~ - -

J
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discussion with participants.iuring academic year meetings about
problems and solutions to administrative support issues {(an oral
history of foolish behaviors and sueceesful strategies).

Although we were disappointed that more principals did not attend: our
afternoon seminar series (and that those who did come needed it the least),
we roalized that their behavior was hardly surprising. Such a series is,
by definition, threatening {"You are invited because you are not doing a
good job."). Other more informal, and less threatening, approaches were
more successful. While we cannot claim to have inrluenced the actual
behavior of ‘principals, we do know that the participants stopped vieving
their administrators as the reason for the problems in science teaching.

Administrative Suggestions: It is clearly vital to keep building
administrétors, supervisors, and others in positions of authority informed
about successful teaching methods and how they can support them more
effectively. Finding the proper vehicle {workshops offered within their
own professional organi- =tion, personal conversation, opportunities to
observe within their om and other school systems, for example) is a
challenge. It is equally important to give tenchers the confidence to ask
for support and the skill (non-threatening, win/win strategies) to secure
it

EVALUATION

A complete copy of the final evaluation appears as Part IT of this report.
The evaluation strategies we used included: B .

simple questionnaires distributed and collected at the end of each
component (Spring Saturdays, each Friday during the summer, each
releasc-day or after-school workshop). Questions were: How will you
use what you learned? In retrospect how could the day/week bave been
'better? What should we consider in our future planning? The answers
were used by the staff for immediate planning;

personal interviews (based on the Concerns Based Adoption Model, see
- Part II for explanation and references) of all participants t the
beginning, middle and the end of the year and classroom observations
during the spring of the year. The results were used to adiust the
second-year program and to plan other Partnership programs;

o

some additional data sources including questionraires to parents and
intervieWs with staff. The results were used by the evaluator to
enrich his understanding of the project.

There were a'number of advantages, and one problem, with our system. The
advantages, which. greatly outweighed the problem, included:

for staff: easy access to quick, simple planning information;
periodic access to sophisticated information on the effects of the
institute in the classrooms; personal access to the evaluator wb~
participated in planning meetings and helped us understand the
implications of the data;

13
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for participants: our rapid response to participants suggestions
demonstrated our respect for their ideas; the interview-observation
process reinforced the statements nof the teaching staff that using
the inquiry approach to teaching science was difficult, that it
would take time to feel confident, but that the confidence would
eventually come.

The problem was that we collected too-much data and, therefore, were always
behind processing it. This is exactly the same problem (trying to do too
much) which we encountered in both the science and writing components and
one' which we believe we have solved (at least for the evaluation component)
in our present National Science Foundation space project for middle school
science teachers (NSF/SpaceMet) by limiting the amount of data and setting
more frequent deadlines for reports.

Administrative Suggestions° Both the quick—and—dirty evaluations of events
and the long-term evaluation of the impact of the project are necessary,
i.e., both formative and summative evaluation. In the -perfect world there
would be a variety of sources, appropriately analyzed, aid provided to the
staff in a timely fashion. In the real wnrld, it is vital to have some

data, even if it is less than perfect, regularly.

The Concerns Based Adoption Model is especially appropriate ror projects
which expect real change-in classroom teaching. It is possible to use this
evaluation téchnique at a number of different levels of sophistication
(written questionnaires only, personal interviews, ahd/or classroom
observations) depending on the needs of a project. -

It is wvital that the evaluation be planned before the project begiqs {even
if improvements are made later) and that the evaluator serve as a full
member of the planning staff throughout the project.

CONTINUATION
SCIENCE/RESOURCE WORKSHOPS'

In the spring of the second year, NSF/PIES began offering a .series of
workshops for both the participants an2 other elementary school faculty
interested in strengthening their teaching of sciehce. Using staff and
perticipants as presenters, we began a series of self-supporting workshops
which we hope will continue for many years to come. This past year, we
expandéd the presenters to include other school, college, and museum
personnel. Since all presenters at all academic-year Partnership events
donate their time, we were able to charge a $20 fee for release-day
workshops to cover the cost of food and materials and to offer The after-
school workshops free of charge. This year’s events will include training
in the chemistry kits developed at Mount Holyoke College, a release-day
workshop devoted to techniques for using plants in the classroom, at least
one workshop on professional opportunities such as EarthWatch, and t-aining
for eiementary teachers in using our electronic bulletin board.

14
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Administrative Suggestions: If'hciepce programs are to improve, teachers
need on-going support in locating new resources. Even teachers who have
participated in programs such as NSF/PIES, have ueither the time, nor tie
self-confidence, to call school or college faculty they do not know
personally to ask for assistance. On-going workshop series provide a low-
risk environment for encouraging teachers to use new resources. The
commitment to the participants, and their school systemg, must extend well
beyond tge final date of the grant.

~ N

LEADERSHIP fg;INING

During the first academic year, it became obvious that participants needed
more support than we had initially planmed to provide. It was not that
they were not doing as well as we had anticipated; thej vere doing better.
They were beipg successful:in their‘'classroom and Were now ready to.help .
others. Since we had not included a one-week second summer institute (as
we do now), we explored five alternatives during the next two years.

Curriculum development teams in which 10 NSF/PIES graduates
completed projects they had worked on during the school year so that
they could. be shared with others. {(This project was frankly not
very succeczaful. Without a staff member of organize the teams, the
work completcd waz personally satisfying, but not as ‘useful to
others as it could have been. With proper leadership this could
have been a more valuable experience four the participants and their
colleagues. ) .

Follow-up workshop/seminar focusing on scientific reasoning lead by
Co-director Richard Konicek. This was an extremely valuable -
experience for the 8 participants who, working with children, were
challenged to bacome teacher-researchers observing the student’s
thinking processes (Watson and Konicek, 1990).

14

Support for participants who wanted to give presentations to other
teachers. We sponsored a number of workshops in which participants
could give pregentations, sent participants to regiomnal meetings to
make présentations, and helped them prepared presentations, posters,
and papers through individual assistance and a seminar reries
"Letting Others Know." :

/
Selection of individual participants as staff in the second year of
NSF/PIES and in our middle school ecience project, NSF/SpaceMet.
Nomination of participants to special opportunities (Massachusetts
Lucretia Crocker Scholar; NSF/Operation Physics team member).

Invitations to participants to serve as participants in, and
planning members of, other Partnership projects.

At last count 81 of our original 92 NSF/PIES participants stili have
teaching positions (3 have retired because of age or ill health, 2 are
teaching outside the state, 6 have lost their teaching positions because of
state budget cutbacks). Of those 81 £till in our schools, ‘49 are actively
involved in Parinership activities (26 in leadership roles); we kvow of at

15
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least 10 others are actively involved in_other professional activities
outside the Partnership; at least 30 have continued. to use the resources of
the Hitchcock Center. Both the Hitchcock Center and the Partnersghip
regularly receive 1nquiries about future programs in elementary s2ienceo.

We are very pleased wita tﬁese results. - -

Administrative Sggggg;;ons: We are very fortunate that the Five
College/Public School Partuership as on‘organization will continue for many
years beyond the NSF/PIES grent. It is, therefore, pocsible for uc to
ofler on-going support to participants in ‘both science educationr and in
leacership training. Somehow, all teacher enhancement projects must
acknowledge and accept this responsibility. In the long run 1t is this
on-going support which.will surely make the difference betwe.n having just
a happy nemory and having strong - science programs in our ‘schools.

16
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INTRODUCTION

"Encouraging the class to construct paper a1rp1anes
in the classroom was not .the kind of science
experiment I would .have expected to be invested in.
Yot these were the experiences in which the class N .
became the most actively involved and for which we
received the most positive feedback... my learning
was a direct result of the risks I took in assuming

also learned that ownership is important in science
process... ownership of ideas, conclusions, and prOJects
. seems to stimulate 1nvestment and interest.’

"I am encouraged to say that I have a new insight 1nto
how I can teach. science in a way meaningful to my o
students...Using the assigned .text book series selected &
by our curriculum committee, I have for six years been *
unsure about what my students were’ learning. The past
three weeks I have a.betger idea about what has worked
and what I would like to change. . I see the tremendous
value of teaching science-through inquiry. _This method
along with a valid writing program.involves the students -
-in their learning far more than textbooks."

|
the role of facilitator as opposed to ijnstructor. I
|
1

"PIES motivated me to seek out cour.es des1gned |
especially for teachers concentrating on how students 3
learn. Cooperat1ve learning groups are blossoming in my .

\

classroom in math and science... 1 fee1 I ‘have bezome a
“professional” in teaching. At the same time I'm still
learning."” )

These quotations are from NSF PIES Fellows and reflect
the strong feelings that participating teachers have for the
project. While NSF PIES originally was funded as a two year
project, it was extended into a third summer and still
attracts Fellows to school year meetings held through the
Five College Pub11c School Partnership. C1ear1y, the project
has been very successful in meeting its major goals.

Teachers currently are using hands-on inquiry science in
their c1assroqms. They have materials and resources that
they didn’t before. They feel more confident about--teaching
science. More important, they feel comfortable with the
inquiry process and responnding to student Juestions for
which they are not the source of all right answers. They
have established informal networks of ccolleagues which are a
source of intellectual stimulation and support. While most |
of the teachers speak of disseminating ideas and materials
informally, a number of them have received grants and
fellowships, some of have gone on to graduate study in . |
elementary science education,_others work as staff members |
foir SPACEMET which is another NSF funded science program

sponsored by the Five College Public School Partnership. . -
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The remain .r of thws~report is divided into two
sections. The fipst is a summary report which looks at NS¥
PIES as a successful QL&?‘ gevelooment prosect and analyzes
the reasons for its suicess. The secend us a series of
presentat1ons and . discussions for 9ach maaor data source used
in the process. All of the questionnaires and interviewc
protocols are included in the Appendix One. Appendix Two
includes the criteria ‘used by the people who —=ade the ~ h
classroom observations for the project. ,uperd1x Three
includes a full chronology of project events..
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SECTION ONE

4

NSF PIES as a Successful Staff DeVe1opmént Program

There are some key indicators of the NSF PIES’ Project
success as a staff development program in elementary science.
Two years after the NSF PIES Project funding has ended, the
Five College Partnerhsip helps to design follow-up activities
for the Fellows and other e]ementary teachers interested 1n
science curriculum and the inquiry method. Both first and
second year Fellows remain active in science education in the
area in a variety of ways. = Individual; school districts have
increased their support for elementary science and the
inquiry method within the constraints of problematic_state,
and 1oca1 budgets There are some good reasons for'the
program’s success; none of them -surprising. NSF PIES
exhibits important characteristics of a successful program;
and the rest of this section looks at these prugrammat1c
features.

A number of specific features. of successful staff
development programs which can be mentioned here and which
. are mentioned often by ‘the -NSF PIES Fellows are important
strzngths of the project: ~. N - ~

First, the NSF PIES staff was experienced in both
working with elementary teachers and inquiry ]
science. Most had experience teaching science to
elementary students. Staff responsible for process
writing had the same important experience.

Second, there was plenty of relevant content. The
content was practical, teachers could use it their
classrooms, it fit their curricula and
developmental needs of their students. Moreover,
the content came with the theoretical and
methodo]ogica] underpinnings which would enable the
teachers to incorporate it as part of their ~*
,teach1ng sLy]e and not just as someone else’s
recipes.

Tivird, there was enough follow-up. Not only were
there -meetings throughout the school year, but a
staff member was available-for any teacher who
wahted assistance on~site in his/her. school.
Teachers were given memberships to the Hitchccocck
Center and access to the Center’s materials and
consulting help when they came to look for
resources. Moreover, follow-up was available in
the Year Two summer for Year One Fellows in the
form of curriculum development stipends and in Year
Three summsr for both sets of Fellows in the form
of an .dditional course.
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Fourth, there has been ample and varied time for
collegial interaction. Planning grouns met
regularly during the summer to plan for the
practice teaching in thé Mass M1gr&nt Education
Program and support each otheir’s learning. Follow-
up meetings during the year gave Fellows both4
structursd and unsiructured time to share their
experience. Meetings of interested Fellows to glan
project activities also gave those people involved
in the planning additional opportunity for sharing.

Finally, although it is not mentioned as often by . -
Fellows, the project helped them by 1nvo1v1ng the1r

adm1n1strators and showing them how to managg up, "

enlist the support of building and district N
administration.

While the evaluator feels these specific characteristics
are necessary for successful staff development programs, he
sees a set of principles which need to serve as part of the
framework in which any subjact-oriented staff development
program must set. ~ -

1. There is a clear, shared vision ¢f educational goals .
and philosophy. Much of the effective schoois research
points to the need for people to understand and commit to a
shared set of values and goals. Most of the HSF PIES staff
came to the 'project with ektensive experience in and
commitment to hands-on inquiry science. Merle Bruno had been
one of the early curriculum developers for ESS. Richard
Konicek had been operating both undergraduate and graduate
programs in science educations based upon a constructivist
point of view. The 'staff at the Hitchcock Center had
previous grants in teacher training frem NSF which were
focussed on the same kinds of curricula and methodology. Two
of the staff members from the schools had previously run NSF
teacher training projects in ESS materials for their peers.
The planning for and implementation of the project was
informed throughout by a similar point of view. Thus, the |
NSF PIES Fellows consistently received the same implicit and
explicit message. In addition, while the Fellows differed -
in their experience withk inquiry science -and their teaching
settings, they all came as elementary teachers -having made
the commitment to Tearning more science theory and classroom
practice.

Differences in this shared vision produced some of the
more problematic moments in the life of the project. Initial .
planning imeetings brought together university and school -
people, writing and science people, and urban and small
school district people. There were some strong differences
between the writing and science people even though the
planners assumed that procéess writing and inquiry science had
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their roots in common assumptions about 1earning and how
students construct meaning. Moreover, data from the project
seem to indicate that it was not pessible to convey the depth
of purpose and vision about both discipiine areas. While
some teachers report that they are integrating writing with
science, the success of the project is better indicated by
the number of teachers who are implementing inquiry science
by itself.

It is interesting to note that there was some confusion
on the part of the Year One Fellows as to what inguiry -
sciance was. Some understood it as providing students with
active "hands-on" learning exper1ences. Others knew that
hands~on activities were just a p1ece of a larger "minds-on"
process which involved-students in generating questions for
study, developing experimental situations, and drawing
concluysions from the data gathered from these experimants.
When this confusion emerged from the data in Year One, there
was agreement among Project staff that summer workshop and
school year activities needed to be redesigned to directly
address the confusion betwean "hands-on" and "minds-on"
activities.

Differences. between urban and smaller school districts
surfaced both during the planning procass and the first
summer. Needs of teachers, system resources, flexibility of
bureaucratic response were issues that highlighted the
differences between urban and rurel/suburdan schools during
the planning process. The different school system norms and
needs proved to he problematic. Early in the first summer, a
serious split developed between some urban and small system
teachers around issues of multicultural education and dealing
with diversity. Some small district teachers dismissed the
distinctive needs of minority students.  Project staff dealt
with this insensitivity and the resultant anger for most
Fellows; but, the residue adversely influenced & few Fellows’
commitment to the project.

These issues raise interesting questions. Staff
development programs must model and not Jjust preach the kind
of learning environment they hope to have teachers create for
their students.- Is it possible to maintain both a shared
vision and the kind of heterogeneity that makes for a rich
educational experience? 1If the research is seriously
questioning both the effectiveness and equity of homogeneous
grouping with students, how can educators design such
programs for themselves?

The evaluator feels strongly that differences in
experience and needs does .ot have to interfere with having a
shared vision. In fact, the NSF PIES Project worked through
the issues listed above; and, the program was very
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successful. What is required is a reaffirmation of the
values and assumptions abou* learning and growth that brings
people together. \

e e | W ——— e e e

in which teachers will first encounter., begin to master, and
share the ideas and activities with others. The Concerns

Based Adopticn Model is good way of conceptualizing the way .
in which teachers first encounter &nd then adapt an
innovation for their classtrooms. A full explanation and
citations for CBAM appear in Section Two. Briefly, CBAM
holds that a teacher moves through a process of:

learning about an innovation; s
planning to use it;
beginning use in which he/she is mostly
concerned about how it warks and menagement;
becoming comfortable with it and- gradually
adapting it to maximize its effect ‘on students;
and, sharing his/her experiences and learnings with
colleagues in developing new directions based upon the
innovation. - - - = -

An outline of the project’s four years {three NS? funded
and one locally funded) shows th.:_model of laarning and
growth.

Year One - There was a major emphasis on hands-on
science and becoming comfortable with what that

lcoks 1ike and Teels 1ike in the ¢ ussroom. Follow-
up work was focussed on collegial sharing and support
and on curricular extensions.

Year Two - The project cémbineds hands-on and minds-on
science into a more comprehensive picture of inquiry
science for teachers. In addition, Year One Fellows
worked during the second summer 4in beginning
disseminatjon activities of writing curriculum for
distribution to peers. Follow-up work was focussed on
minds-on science, collegial sharing, and an increasing
emphasis on different forms of dissemination.

Year Three - The summer work moved into a more compiex
process of analyzing how students construct scientific
meaning, how they develop scientific misconceptiorns,
and how classroom expariences might be designed to
challenge these misconceptions and move students to

a more accurate understanding of scientific principles.
Dissemination included participation in regional

and national conferences. Some of the Fellows movad
into graduate programs, staff position§ in othar staff
development programs, and science resource psuple for
either state grants or ‘istrict prcgrams.

NSF PIES Final Report

- k6 -

oy




~o

Year Four -~ pissemination activities. continued through
graduate programs, individual Fellows’ work, continuing
workshops and meetings throughout the year,
presentatipns at conferences, and articles.
It 'is also interesting to note that the program’s
1ncreas1ng1y complex ‘programs and widening perspective
roughly parallels Bloom’s Taxonomy of Cognitive 0bJect1ves
Activities in Year One can be seen-a$ focussing on
understanding the concepts of inquiry science and beginning
to apply them in the ‘classroom. Year Two continues the
process of application and begins ‘to ana]yze the nature of
inquiry science. The summer program in Year Three involves
fellows in.analysis of how students construct scientific
meaning and the synthesis of that knowledge that will enable
them to des19n activities and programs based updn the
students’ construction of knowledge. anoughout the project,
there is a growing emphasis on evaluation which can be seen
in the increasingiy complex dissemination and support
activities.

- The evaluator doas not subscribe to the idea that the
taxonomy is a rigidly chronological set of stages that alil
people must go through or that higher jevels are necessarily .
better than lower ones. However, the successful CBAM
research in the stages that teadchers go through as they adapt
innovations has been applied to thoughtful work on how to
design successful staff development interventions based -upon
the stages There are definite parallels betwgen the two
models in the increasing levels of complexity &nd widening
sense of perpective. The NSF PIES design has both the
increasing complexity and widening perspective; -and, the
evaluator believes that future NSF programs should consider a
similar developmental model in developing long range p1ans.h

“

gart1r1gants to go throuth One then hears teachers talk
about successful workshops as those which give them things to
use in their classrooms. "Make and take” has been a phrase
used to describe experiences which fill teachers’ hands with
things to do. The evaluator agrees that a consultant needs
to: establish credibility by knowing what will work and what
will 'not in the c1assroom; that teachers need to be able to
use a wide variety of materials and -activities; and they
don’t have the time to research or develop the full range of
materials and activities that will add to their
effectiveness in the classroom. However, unless teacners_
understand that they are constantly engaged in actioh
research, that their choice and modification of materials is
a ref]ection of their values and assumptions about le..'ning
constantly at work, and that becoming conscious of that
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critical eye will deepen and enrich their teaching, the
materials they prize will quickly lose their appeal and
become old stuff to them and their students., However, if
teachers can recogni~e the assumptions about learning
important to them and understand how they can test ‘their
espoused theory against their theory in action, they will be
in control of the materials they use .and not vice versa.

The NSF PIES Project was an excellent-example-of &
reflective model. - It made several important adjustments from
Year One to Year Two based upon the Fellows’ feedback. It
involved them in the evaluation and planning for all the -
follow-up activities and used them as presenters at a number
of the follow-up meetings. NSF PIES staff actively recruited
Fellows to design and deliver presentations at regional and

.national meetings. Year One and Yéar Two Fellows saw the .
ways in which the summer program developed as they pushed-at
the concepts of hands-on, inquiry science and constructivist
theory. Finally, the project designed a great many
activities which involved teachers in cnllegial relationships
around. the cycle of planning implementation, evaluation, -and
redesign or.reaffirmation.. Thus, the Fellows not only saw a
reflective model at work but had the opportunity to |
participate in the model at every step of the program,

4. An effective staff development program must have some

of the characteristics of a temporary system, or be able to
- operate as if it were a part of loose\y coupled system., while

still maintaining efficient organization and communications

.mechanisms. Teachers’ lives are beset by bureaucracy,
schedules, and other people’agendas (district curriculum and
teachers’ guides, community norms, etc.) Moreover, the.
rationale for staff development programs most often center on
manipulating teachers in some way that will produce better .
students. Effective staff development programs use the
characteristics of temporary or loosely coupled systems to
treat teachérs as peopie in their own right, as
people who have individual goals for their own ‘evelopment as
adult learners, who come together as a community of
professionals around a body of theory and practice in which
they are interested and have expertise.

The major features of a temporary or loosely coupled
system are that it is outside the customary bureaucracy and
bureaucratic control and hierarchical structure, that it is
flexible and responsive to the needs of the participants,
that the substance ¢f the system lies outside the
bureaucratic structure and is meaningful to the part1c1pants,
and that the participants feel empowered as cc 'eagues and
decision—-makers.

The evaluator feels the NSF PIES Project has been such a
system.
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First, it has been organized through the Five
Co]]ege Public School Partnership, an organization
that is not tied into local or state bureaucracy.
Moreover, each school system had to agree to
support participating Fellows by releasihg. them
three times during the school .year in order to
participate in Tollow-up activities. One of the
features of ‘the project is that 1eadersh1p has come
from both staff membérs ‘and Fellows, with school °
- teachers sometimes serving-as staff members and N
working collaboratively with university or .
Hitchcock Center staff. The logistics and creature -
comforts for the summer workshops and follcw-=up
sessions were well planned for and not
characteristic of the usual staff development
. programs. . - N
Second, the project was def1n1te]y respons1Ve to
Fellows™ needs. Feedback was actively and often
asked for, and program changes were made in direct
response to Fellows’ suggestions.‘ Fellows were in
on all -the planning as soon as. the progect began to
function during the first spring. \
{
Finally, NSF PIES offered teachers substance that
was important to them: a philosophy for” teaching
" science, background science knowledge, and. -~
curriculum kits and activities that bring the
philosophy and knowledge to 11fe for students.
Moreover, the philosophy, a vision of inquiry
science, was never diluted with other agenda. In
fact, it.necame stronger and more clearly
articulated as the project grew in years. two,
three, and four. Most important, the Fellows were
not treated as people to be remediated but as
professionals with the exper1ence and expert1se to
participate with colleagues in the ongoing
development of the program.

~ It must be said here thdt the Five Coliege Public School
Partnership, v- -le outside the customary bureaucracy, ’
nonetheless was able to provide the necessary_ logistical and
communications support for the project. There were few, if
any logistical .problems. Communication was timely and clear.
It could have just as eas11y become a problem with the
Fellows spread out across a number of member districts and
schools. Thus, the project was able to maintain its
character as a temporary system without sacrificing
‘organization necessary to keep people informed and
interested.

Data show that the NSF PIES Project achiaved ‘its major
goals. The NSF PIZS Project succuss can be attributed to the
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fact that teachers came away from the exper1ence fee11ng shey
had gotten ideas and activities to use in their classrooms;
that they have a better background in science :and more |
confidence in teaching it; and that they better understand of
the inquiry process.and how to 1ncorporate it in science and
other subjects. The data contained in questionnaires,
classroom observations and interviews validate these-
conclusions. However, the evaluator feels that it is the
larger context of a staff deve1opment program which engaged
teachers as adults and- empowered them as .proféssionals which
wil-l be responsible for the ]ast1ng impact of the progect.

Empowerment or engagement are current buzzwords on the
educational landscape. They imply a different kind of
educat1ona1 reform movement than the top .down, mandated
reforms that followed reports such as A :Nation ‘at Risk.

In this scenario, the teacher is a ref?ect1ve practitioner, a
researcher who has a respons1b1|1ty to build curriculum and
test his/her ideas in the classroom. The teachet is a
profeszional colleague with- responsibiiity to the other
teachers with whom he/she works. The teacher is an adult
learner who can sensitively trans1ate.h1a/her Bxperience as a
Tearner 1nto meaningful experiences for students.

The NSF PIES Project provided a staff development
nrogram consistent with this model of educational change.

"~

~
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SECTION TWO
DATA SOURCES

Level of Use (LoU) Interview

LéU Process .
. The LoU Interview was developed as. part of the Concerns
Based Adoption Model (Hall, Wallace, and Dossett, 1973).
(Hall, Loucks, Rutherford, and Newlove, 1976), (Hall and_
Eoucks,‘1977) (Hall and Loucks, 1978). The central theory is
that teachers go.through a developmental process as they
adopt any innovation. These sta<es are as follows (Loucxe,
1377): : 3 .

¢

0. Non-Use ~ No action is\baing taken with respect to.
~ N - “he innovation. The .user (teacher) has no \ .
xnowledge of it. . . . ‘
' NN N
I. Orientation - The user (teacher) is seeking .

information about the innovation, 'how it works,
what peﬁgonal 1mpact it will have, etc.

II. Preparatlon - The user (teacher) 'is preparing to
use theiinnovation, has set a definite date.

III. Mechanical - The user (teacher) is implementing
*  the innovation in a poorly coordinated manner, has
management and logistical questions., )
“ / N N -
IVA. Routine - The user (teacher) is comfortable in
usting the irnovation, 1is maklng few Oor no changes,
and has an estab1lshed pattern of uses

IVB. Refinement - The user {(teacher) is making changeés
in his/her use to enhance student outcomes. . -

v. Integratlon - The user (teacher) is making
deliberate efforts to collaborate with others in
using the innovation,

VI. Renewal ~ The user (teacher) is seenhing .more
effective alternatives f.0 the established use of
+tne innovation.

In the case of the NSF PIES Project, implementing hands-
or i1nquiry science in the classroom was established as the
innovation. .

For each of the two years of the project, the evaluator
attempted to interview the NSF PIES Fellows who were
currently engaged in teaching science in their classrooms in
the Fall and the Spring. He did nct interview Special
Education Chapter One, or remedial reading teachers who did
not teach science regularly while, One teacher each -year
became ill and missed a great deal of school. One teacher in
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the second year of the program left teachlng. For the
remaining teachers, the evaluator sent them a letter wh1ch
contained a series of dates, a form on which tney could
indicate three choices for interview times, a stamped
addressed envelope for return, -and the interview protocol.
In add1 1on, he followed: this letter up wlth telephone calls.
to schedule those teachers who did not reply. For the most
part, this process was very successfulj and, most of the
teachers were 1nterv1ewed 1n the fa ‘1 and .spring..

All of the interviews were conducted by phone. In
addition -to the LoU questipns (see Appendix A) the evaluator
asked the NSF-PIES Fellows the following questions:

-~ Has your participation in the NSF PIES Project had
. any impact on you as teacher (individuals were asked to
comment on the1 ~answer)9 — - o~

~ - ~

!

--What would you say are the me,or strengths of the NSF
PIES Proaect’

--What would you say are the major weaknesses of the NSF
PIES PrOJect9 N

' The evaluator‘lpoked at the data from these interviews
in two ways. First, he placed the teachers at different
Levels of Use accord1ng to the interview interpretation
protocols. Second, he grouped the responses to the four ~
questions above and the second LoU Question (What would you
say are the strengths and weaknesses of hands-onj inquiry:
science) into general categories. The data from these four
questions are an important source of Fellows' perceptlons
about the Program and 1ts 1mpact -on them and their teachlng.

LoU Data.

Data show that teachers in both years grew in their
comfort with and ability to adjust to hands-on, inquiry
science. Table One presents the LoU data for the Year One
Fellows; Table Two presents the LoU. data for the Year Two
Fellows.

Table One.
Year One NSF PIES Fellows LoU
Fall (n=38) Spring (n=39)

Level of Use

0 <Non-Use - 2 (5%)

1 Informational ; .

IT Preparation 4 (11%) 2 (5%)

III Mechanical 12 (32%) 1 (3%)

IVA Routine : 16 (42%) 27 (69%) °

IVB Adjustment 4 (11%) 6 (15%)

\Y Collaboration 2 (5%) 1 (3%)

VI Renewal
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Table Two. 1 \
Year Two NSF\PIES Fellows LoU

Fall (n=3€) Spring (n=32)
Level of Use . . \ ' - ,

0 Non-Use

T informational

II Preparation

[

III Mechanical 15 (42%) 4 (13%)
IVA Routine— - 18 (50%) - 18. (56%)
IVB Adjustment 3 (8%) , -8 (25%)
\% ¢Collaboration . . 2 -(6%X)
VI _Renewal . .
Discussion
In both years, the percentage of teachers‘'who were’ .

concerned with management issues declined: slgnlflcantly. In
Year One, the percentage of teachers who were able to
establlsh a comfortable routine and in Year Two, the
percentage of teachers who were able to make- adjustments in
their classroom to enhance student learning increased
significantly. This growth on the part of the teachers is
important. When teachers cannot develop beyond a prlmary
concern with management of an innovation, 'their use will
remain mechanical and may -eventually dlsappear. More
important, theJr focus cannot ‘be on -the students and what the
students are or are -not learning- . ~ -

Other data in this interview substantiate the "
evaluator’s feeling that the NSF PIES Project played a maaor
role in the Fellows’ growth in their use of hands-on inquiry
science. However, there are two other factors which must be
taken into account in looking at these data. )

Fiist, not all teachers came to NSF PIES with the _
same background knowledge or training in science,
with the same expeérience teaching or teaching
science, with the ‘same philosophy about teaching

and learnlng, or from the same school system. Some
teachers entered the program with a good deal of.
experience teaching science from this philsophical
base. Others were to begin teaching science for

the first time after their participation in the NSF
PIES Summer Program.

Second, unless a teacher's school district actively
supports his/her participation in hands-on, inquiry
science, the teacher will .find.it difficult to
maintain his/her energy level .and commitment. For
the most part, the teachers did indicate a level of
support when they responded to this question in the
Spring. Year One Fellows made 31 positive
comments, 3 indifferent comments, and 14 negative
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comments. Year Two ‘Fellows nade 48 positive
comeents, 2 indifferent comments, and 7 negdative
comments. ost of the negative comments focussed
on the lack of financial supzort. Budget shortages
could lead to much larger stuadent-teacher ratios,
less time available for science in the school: day,
less money available for staif development, and .
.fewer supplies. All of these factors would
definitely impact the degree to which the classroom
" teacher could grow in hls/her use of hands -on,
inquiry science. N

Additional Questions

Next, the evaluator looked at the answers to three
-questions as measures of teacher percgptions: (1) the _
strengths and weaknesses of hands-on inquiry science, {2) how
"the: NSF PIES Project changed them or their attitudes toward
teaching, and (3) the strengthb and weaknesses of the Project
itself. Tables Three, Four and Five present data about each
of these attitudes in turn. Each table presents the totals,
differences between the fall and spring interviews for each
' year, andbdifferences between each'year. )

_ Strengths and Weaknesses of Hands-on Inquiry Science

Data

-

¢

~ While this questlon is an integral part of the LoU
Interview, the evaluator felt that the responses would be
interesting to isolate. Table Three Ppresents the results.

Discussion

It is an interesting feature of the responses that every
grouping of the data for strengths show that over 90% of the
responses are focussed on the impact that the content and
approach has on students (students are motivated, students
learn, students benefit, and non-verbal students succeed).
These responses are a strong indication that the project has
been successful in not only introducing teachers to hands-on,
inquiry science but in getting them to understand and accept

the set of assumptions which undlerlie process science as
well,

One of the features of the dates is the difference
between the Fall and Spring responses for Year 2 Fellows.
There is a lessening of responses (from 51% to 44%) for
"students learn the inquiry process" and a growth of
responses (from 10% to 21%) for "hands-on is good for
students." The difference is not significant with the high
aggregate percentage for both times of the year being more
important. .
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. Strengths

Fotivates

. students

Students Irn

. inquiry proc

Hands=on good

» for students

k! students
succeed

Integrates
writing

¥y confort v
5ol grown

dther

Heaknesses

Yine

" Mapagement

T Materials,
space

Mdministrative
support

Zvaldation of
student lrn

Student style
packgrouns

Other

one

Total
{n=385)

101.(268)
179. {46%)

57 (15%)

2 (3)
11 { 3%)
12 ( 3%)
§(14)

Total
(n=188)

§3 (38)
45 {24)
43 (23%)
T(4)
(9
§(3%)

§ (%)
17

Table Three
Strengths ard Heaknesges of Bands-on Inquiry Science

1st nd 1st Yr 1st Ir 2d Ir nd It
Tear ~ TYear Fall Spring Fall Sprieg
(2=177) (2=208) (n=87) (n=90) (n=118) (n=89)
9 8)  S2 () B QY (e B (1) 23 (284)
79 (45%) 100 (48%) 36 (418) 43 {40) 6L (SI) 38 4y)
26 (18%) 3 (8%)° (%) 12 (1) 118 19 (un
W(6)  I(5) G(R) s(M  T{e) A4
S(3) (3 3(3®)  2(w) (W) e(w

6 (34) E(3)  L(3%)  [3%)  6(5% -..0 -

(1) () (). 6o 2 (W 0
1st 20¢ Ist 1r Istir 2 lr nd Ir
Year Year rall Spring Fall Spring

(n=88) [n:103) (n=45) (n=53) (n=60) (n=41)

(3% 3 (36) 10 (228) 17 (38) 24 (408) 12 (%%)

29 (338) 16 (16%) 18 (408) i (218} 0 (178) 6 (15%)
3

V18 (20%) 28 (28%) 6 (13%) 12 (23%) 15 (25%) 13 (32%)°

§(718) (1) 4({9) 2448 O ee- iy

(3% w(my o0 -- 1(768) 6 (10%) 8 (208) .,

T(%) 44 () (i ¢ ---

108 2() (M) - i) ifn)
11 6 ! 1 2 :
\
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It is important to note here toat only three percent of
the teachers mentioned that hands-on, inquiry science gave
them a chance to integrate writing into science. The NSF
PIES Project began with this integration as an important
goal. During the first year, more workshop time was directly
devoted to it than during the secennd., However, there is no
corresponding difference in the teacher responses.

While the teachers mentlon'the impact on students "as the
strengths of handS*on, inquiry science, they~note managemeid
issues as the weaknesses. Time to, fit it in, classroom
menagement, f1nd1ng space and mater;als, and aﬁmlnlstmative
support consistently represent over 80% of the responses.
Three things are important.

First, the percentage of responses for time and.
materials/space are higher than those for classroom
management. Moreover, they lncrease from the Flll
to Spring for both years while the ones for
management decrease (Year One) or stay the same
(Year Two).

~

Second, the percentage of teachers who are
concerned about 2valuating student progress
increases markedly in Year Two.

Third, the percentage of teachers who find no
weakness in hands-on, inquiry science increases in
bot. yedrs-- from 9 to 13 percent in Year One and
from 3 to 10 percent 'in Year Two.

Teacher perceptions of strengths would seem to place
them at LoU Level IVA or IVB indicating that the project 'has
been a success. Teacher perceptions of weaknesses would seen.
to place them at LoU Level III and indicate they are unable
to escape wcrrying about management issues. This seeming
contradiction can be looked in two ways. '

First, management issSues are inwucerent in hands-ou,
inquiry science. Regardless of the level of
comfort a-teacher has with the process or how much
he/she believes in the benefits for students and
the validity of the process as a way of knowing, it
does take more time and require more space and
materials than a text. In fact, the time and
materials issues are generally more problematic
with other important curricular approaches such s
manipulative math and process writing. It is.
important to note that teacher concerns about"
classroom management decreased which indicates that
‘they are feeling better about their ability to
implement the process. Concerns about finding time
in a schedule crowded with other curricule:
demands, having enough physical space, and gettlng
proper materials are out of their control.. ‘
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Second, the percentage of teachers in both years
who found no weaknesses in the process increased
from the Fall to the Spring indicating that a
growing number of teachers were feeling better
about their ability to implement ha.uds—-on, inguairy
science in their classrooms. ,

The evalua\or finds the dlfference in teachers concerns
about evaluating student learnlng between Year One and Year
Two interésting. It is consistent with the LoU data which
show that a greater -percentage of Year Two teachers are at
Level IVB than are Year One teachers. ‘More important, the.
evaluator feels that the variation reflects a differenceé in
emphasis of the staff in its design .of Year Two activities.
Data from Year One indicated that the teachers had focussed
‘more on the hands-on aspects of science than the 1ngu1ry
process. As a_result, the NSF PIES staff focussed more on
showing tedachers how inquiry and reflection were necessary
parts of the hands-on process and ‘how to integrate "minds-on
science" into their classrooms. This emphasis on reflective
learning is evident in the difference in the datz between the
two groups of Fellows.

Impact on Me and My Teaching )
Data

* The evaluator did not ask this question directly to Year
One Fellows in the Fall. However, enough of their responses
to other questdions .could be characterized in this manner to
cause him to ask the question directly in the Spring and to
Year Two Fellows. The responses are presented in Table Four.
The evaliuator will discuss the Spring responses for both
years as they are comparable.

Discussion

There were some differences between the two year~. The
most- noticeable is that a much greater percentage of teachers
in Year Two mentioned that they were using the inquiry -
process more in their teaching as a result of NSF PIES. More
teachers {and a higher percentage) in Year Twe also mentioned
that thew felt more comfortable with science than did Year
One teaclers. These differences are matched by the
difference between the two years in the higher feeling of
personal growth expressed by the Year One teachers. Very few
teachers in either year talked about either integrating
writing into their curriculum or teaching writing better as a
result of the NSF PIES Program.

It is important for the evaluator to note two thlngs
about this data.

First, while differences do exist in the Year One

and Year Two responses, "using the inquiry
process," "personal growth in the classroom,” and
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Table Pour. /
Impact on Me andfor ¥y Teaching - ,

it 2nd lsttr sty 2d¥r  2dlr >
fotai Year Jdear . Rall Spring. Rll . Spring :
(n=298} (n=105) {2=193) (n=32) (n=13) (=109} (n=84).

Using inquiry 102 (381} 23 (228) 89 (46%) 8 (25%) 15 (21%) 54 (508) 35 (42)
pracess more :
feaching writing 5(2%) i1y () 0 - (1) {(4) 0 --- ‘
. better N
~  Perssuel gromth 66 (228, 25 (248) 41 {2t%) a(6Y). 23 (3) 25 (23%) 16 (1%%) = :
(e5. take zore N ’ L
. risis, . . X X
enthusiase) ' J
0q=f9rtah1e vith 62 (21%) 25 (%) 37 (19%) Y [34%) 4 (1%%) 17 (16%) 20 (24%)
science

Collegial metwork 27 (9%} 16 (15%) i ( 6%) g (13%) 10 (148) §(6Y) S(8y)
Access to good 20 ( 78) 10 (108) 16 ( 5%) {3 § (123} 3(3) , 1(8%)
raterials *

. Gememipusitie  6(2) S(S) (W) 4() (W) 0 (1
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"more comfort with science" masy all be indications
of the same thing; that the project has been
successful in its major goal of increasing the use
of hands-on inquiry science in elementary
classrooms. It 4is also possible that the greater
number {(and higher percentage) of responses in Year
Two which directly mention the inguiry process is a
result of the NSF PIES Staff focussing on and
articulating the "minds~on" (inquiry) part of the
instructional methodology more in the year two
activities, .

Second, as with other data, few people mentioned
their use of writing in the classroom as. an impact.
The small perceatage of responses in this area is a
result of the project’s not having encugh time or
resources to accomplish two very ambitious goals of .
introducing both hands-on inquiry iethodology and = -
content and writing into the elewentary science
curriculum. In addition, the evaluator believes
that asking teachers who weren’t already

comfortable with process writing to do both is
contrary to what research tells us about how
teachers adopt innovations.

Strengths and Weaknesses of the NSF PIES Project

Data ‘ .
Table Five presents the data fof this question.

Discussion

Teachers felt that the greatest strength of the project
were the -learnings (process skills, science content, and how
to get classroom resources) that they experienced. Other
responses with comparatively ‘high percentages were the
colleglal experience and the chance to share with peers, the
NSF PIES staff, and the increased confidence teachers felt in
the classroom as a result of the NSF PIES experience. The
most interesting difference between the twe years is that
there were many more responses by Year Two teachers than Year
One (280 to 75). This discrepancy is reflected in the
different number of responses in areas such as: the
opportunity for collegial experience, the learnings that
teachers experienced, the quality of the staff, the
opportunity to practice their learnings during the summer,
and the student outcomes as a result of hands-on.inquiry
science. 1In addition, a much greater percentage of teachers
in Year One (37%) did not list any strengths of the project
as compared to Year Two teachers (1%).

The most important feature of these responses is the
fact that 96% of Year One teachers and 44% of Year Two
teachers did not mention any weaknesses of the project. 1In
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fact, responses by Year One teachers are negligible. Year
Two teachers mentioned the need for more follow-up, logistics
‘ and organization, and the interface with the Mass Migrant -
. Education Program staff and schedule-most often~(20%). - Some )
teachérs were concerned with the fact that there wasn’t -
encugh science theory (14%). Others felt the need for more

grade lével activities for younger students (12%).

The most important feature of this data is that
strengths mentioned outniumber weaknesses by over 7 to 1 (355
to 50). This fact is a strong indication of che perceptions _
of the NSF PIES Fellows of the worth of the program. Also - _q ) .
important is the fact that the strengths mentioned indicate -
that the project has fulfilled its major goal (learnings in -
hands-on inquiry science, increased confidence in_the
classroom, and student outcomes) and that the program design
reflects the best in staff development research {the -
opportunity for collegial interaction, a strong staff, the
opportunity to practice and follow-up new learnings).

There are some interesting discrepancies in this data.
While Year One teachers mention strengths about one quarter
as much as Year Two teachers, thc7 mentioa almost no
weaknesses. Similarly, Year Two teachers’ are responsible for
mentioning most of both the strengths and weaknesses. The -
evaluator feels this difference is due more to the -
characteristics of the two.groups of Fellows and not to their
differing opinions of the project.

While Year Two teachers mention the opportunity to : o
practice at the Mass Migrant Education Program during the
summer as a strength, they also mention the interface with
the program as a weakness. The evaluator feels that this
discrepancy is an honest appraisal by the Fellows of both the ;
opportunities afforded by the Mass Migrant Education Program 7
and the difficulties of being seen as a "specialist" by the
Mass Migrant Education Program staff who had no real
appreciation or understanding of the- people who showed up in
the afternoons to teach their students.

Finally, the ratio of strengths -to weaknesses goes from
8 to 1 in the Fall to 6 to 1 in the Spring for Year Two
teachers. It is beyvond- the scope of this evaluation, but the
evaluator feels that the smaller number of responses in two
areas: the learnings gained from the project and the impact
on students should be ;ollowed up.
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Summer Precgram Questionnajire N

Process ~ . :
o ~ TN

Copies of the questionnaires used at the end of the '
summer programs can be found in the Appendix. Using short e
instruments and informal feedback, Program staff collected . T
data regularly each week which they used to make adjustments -
to the program. The questlonnalre used at the end-of the
su.mer to assess teacher opinhion was much longer and was a
combination of multiple choice and focussed open-ended
questions about each segment of the program'. The™
questionnaire’s major areas of concern were: teacher =
perceptions-of their learnings, the relevance of their
experience and material, and their opinions of the strengths
and weaknesses of the different parts of the program.

In retrospect, the questionnaire was much too long. /
First, NSF PIES staff were able to make useful changes in the -
program based upon the day to day feedback they sought out ’
and the brief formative instruments they used along the way.

Second, much of the information used to improve the second

summer was gathered in this fashion and through the -
interviews the evaluator conducted during the year. Third, N
the data were repetitive. Asking the same gquestions about

each segment of the program produced. the same information

again and againy; interesting in the agg*egate, but nc4L useful P
for program improvement or evaluation.

Therefore, the evaluator has grouped. the data and
discussion in the follow1ng 51x sections:

-- an aggregation of the multiple choice responses
used for both years

-- short answer responses of teacher confidence and
concerns about integrating inquiry science and
process writing into their classtrooms (Table
Six.).

-- short answer responses of teacher perceptions of 4:
presentations and workshop strands (Table :
Seven).

-- short answer responses of teacher perceptions of

their work in the Mass Migrant Education Program
{Table Eight}).

-- short answer responses of teacher percertions of
the Teacher Resource Center (Table Nine).

-- short answWer responses of teacher perceptions of

their work in the pe~r planning groups (Table.
Ten).
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- ahort~answerlresponses of Year One teachef,_
perceptions of relevance of presentations and
wish for additional information' (Table Eleveni

It is important te note-here that all the data?show that
the summer Pprogre—3 were very successful for both years.

Data ' - .

" Multiple Choice Responses. For each workshop- strand,
individual presentation, or piece of the summer program
teachers were asked how well they thought the segment was
organized -and how relevant they thought it was to their work.
In addition, for workshop strands or regular pieces of the-
program teachers were asked if they thought they had time to
get their questions answered and if they had enough time to

sh.re with their peers. The aggregate data appear below.

This (strarnd, presentation, segment) was well organized.

Strongly Agree 222 :
Agree 131
Disagree 25
Strongly Disagree 3
No O»>inion 1

.
“«

This (strand, prescntation, segment) was relevant.

Strongly Agree 204
Agree 125
. Disagree 50 ’ -
Strongly Disagree 8
No:0Opinion 5

This (strand, presentation, segment) had enough time for
my questions.

Strongly Agree - 137
Agree 4 83
Disagree 22
Strongly Disagree 3

No Opinion 0

This (strand, presentation, segment) had enougﬁ time for
me to share with colleagues.,

Strongly Agree’ 114
Agree 79
Disagree 14
Strongly Disagree 2
No Op;ni*n 1

Discussion. The data from the multiple choice responses
are o ~rwhelmingly positive. The profile for each response
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tire, \managerent
Budget, materials

+ District curriculum fit

1 wi1l become unmotivated

1 will eiclude other things

I.won't integrate writing

1 won't stay focdssed
“%eed for follow-up

Ko response

Procéss Hriting

1 ao confident that T will

Use recarding as part of science
Integrate writing and science-
Develop goad writing prajects

Do more writing
1avolve students

Students will succeed and learn
Increase parent conrunication

Use writing to.evaiuate-mors
effectively

Share with others

No response
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Table Si1.
Total

1 have concerns about N
¥y lack of experience 35 (348)
Bilipgual issues 4 (54
fize, management 21 (28Y)
How to evaluate writing 1(18)
frying to do too.muck B §(5%)°

~ Unmotivated -students 1) -
Student ability 6§ 88)
Students won't risk {1 8)
Lack of -system support -5
the need for follow-tp support 3( %)
¥o response N 2

I learned about inquiry science
‘Seience as idquiry
Box to use inquiry science
Bands oz is fun and impartant
‘How to develop material,
use rasources -
That I need to do more .
Bow to-integrate ingu:ry into
other subjects
- 1 have increased confidence |
that inquiry-seience izsreases
notivation and seif-copfidence
Eo response o

I learned about process writing

Vriting helps studen:s understand
How to intgrate writiag with science
Science cap.motivate stvlents to write

“ Students ran record effestively
So% to use She writiag process
Drawing is important for younger childrer
Friting neips evalua:s inquiry science
¥ response

t T
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5 88)
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0
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with over 50%. Strongly Agree and over 84% Agree or Strongly
Agree for each question is clear evidence of the positive
perceptions of the teachers. When the evaluator examined the
individual guestions, he ‘found that the only exception to
this positive profile occurred with the questions about the
experience teaching in the Mass Migrant Educatlon Pregram.
The somehhat problematlc responses to thlS‘Sp&leiC segment
of the-summer - rogram are consistent with other data sources
such as the interviews, conducted in the fall and sPring.

Short answer resvonses of teac h er confidence and ang
concerns about meﬂm@
wg;t;ngA;nto their classzooms. ‘The goals of the NSF PIES
project were to get tedchers to implement inquiry science ‘and
process writing in their classrooms. Table Sik presents the
data which reflects teachers’ confidence and concerns in
fulfilling the goals.

Q;_pgssl_n Data indicate that the NSF PIES Project was
successful in increasing teach rs’ confidence in implementing
1nqu1rr science in their classrooms and, to a lesser extent,
in having confidence to use the increased resources at their
disposial, It is important to note that 20 of the Fellows:
made no response to having any concerns- about implementing
inquiry science. Indeed; this confidence expressed at the
end of the summer workshop is reflected in the LoU data and
‘the observation data that was collected during the year. -
Expressed concerns about t1me, management, and materials are
to be expected. These are issues a.’e alwayr present in the
curriculum and instructlon that characterizes hands-on.
‘inquiry learning. As the evaluator has said elsewhere,
without the co..tinued support of building and district-
administration and the opportunity to network with
colleagues, teachers will find it increasingly difficult to
maintain the process in the1r classrooms over a prolonged
period of tixe. ) \

While the data for the writing process is equally as
positive in this summer questionnaire, 'the other data
collected dur1ng the year do not show as much implementation
as the inquiry science. The evaluator ig not surprised by
the difference. First, the project simply did not devote as
much time to the writing as it did to science. In fact, the
second year program added the science emphasis ‘of how to move
from "hands-~on" to "minds-on" science and the opportunity to
participate in mcre §cience input strands so that therr was
even lers emphasis on writing. Second, in the face of
informav.ion and experience overload, teachers naturally
worked on integrating the more powerful of the new”
experiences and knowledge bases.

Short answer responses of teacher perceptions of
preregtations and workshon strands. The strdnds represented
the major science presentations. In the first vear, teachers
could only sign up for one strand. As a result of their
concérn about missing too much science, the staff reorganized
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L. Relevance of material coveres - Striads

®njoyable for student

Pits disixict curriculun

Can use thy activities presented

New ideas to use

Important. concepts for Studsais

Good for teaching inguiry skills

Can intesrate vith other subjects

Students iearr responsibility for
taeir oun iearning

Attardable materials

Chance to practice

Coliegial interaction

Tnereased vy confidence to teack

Ko response

Rish 1 had learned - Strands

Nore practical activities
Moretheory, science

Hore grade leve] activities
¥are ideas, units of peers
Hore about bilingual educatioz
Hanagenent techniques

Yeeded nmore time

¥o rasponse

iearhed from the strands

Activities to use

Science theory

Inquiry skills

Sharing idezs with teachers
How te adapt units for my class
Fo response

s
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™ Strengths of Strands
Sharirg idess (
Independent study opportusities -
Yaterials™ gained
teaching sug estions
-~“Plates to get-resources
" lIpprove my inquiry-skills
: Learned science
. Pun, motivating -
staff
Ieportant issues for students
Increased my confidence
Can integrate into other areas
Xo response

Neaknesses of Strands
Critters ie
Heed nore theory
Time, management
¥ore grade level activities
Getting the material
Ky ability
How to integrate with curriculun
¥ore tine )
Yo response
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the second summer so that teachers could sign up for three
different strands. "One-shot" workshop presentations were
scheduled on a variety of topics throughout the three weeks.
Table Seven presents summary data on.these input sessions.

Discussion. It is.clear.from the data that the teachers
felt the 1nput session were 1mportant. Major atreas of
response show that the presentations provided teachers with
material they could use, are important and motlvatlng for
students, -and 'fit the district curriculum. ' The fact that
most teachers did not complete the item "Wish I had learned"
is also a clear indication that the presentations met their
needs. It is interesting to note that many more Year Two
Fellows responded. that the concepts were important ones fer
students to learn. The evaluator feels that the dlfferenﬂe
1s due to the increased direct emphasis "minds-
on" science received in the second year summer workshop.
Another change in the secor? year program is also reflected
in this table. No Second Year Fellows felt they needed more
time as contrasted to 13 First Year Fellows. The evaluator
feels that the difference reflects the increased opportunity
the Year Two Fellows had in participating in different
strands.

Finally, the heaviest areas of concern reflect the
differences among the Fellows' prior experience with science
and teacning responsibilities. Some people wanted more
practical activities, others wanted more theory and
background. A few teachers of younger students wanted more
grade level activities. These responses reflect the
different experiences and needs that are inevitable in a
large group (about 85) of elementary teachers. The evaluator
feels: that the project.'did an excellent job of meeting these

needs. He also feels that the diversity of teachers added to-

the richness of the experience for them and was an implicit
model for the kind of diversity -educators should be
encouraging in their own classrooms.

Short answer responses of teacher perceptions of thsir
work in the Mass Migrant Education Program. Fellows for both
vyears had the opportunity to work with classes of students in
the Mass Mass Migrant Education Program. In.afternoon
classes, Fellows used the materials and methods they were
learning about in the morning strands. Table Eight presents
the data for this part of the program.

Discussion. The major perceived strength of the Granby
(place which housed the Mass Migrant Education Program)
experiefice seemed to be the opportunity to practice.

However, this experience was perhaps the most problematic of
both summers. First, the logistics of getting to Granby on
time and ready to teach given the full morning program were
difficult. Second, some experienced Fellows felt the need to
7et more information and materials and did not believe the
practice would help them. Finally, the coordination between
the Mass Migrant £ducation Prograr teaching staff and the

NSF PIES Find4$heport
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table Bight, - -
_ Year Qze and Tvs Teacher Percepiions of Suzmer Program at.Graby
Total Year One Year Two
" Relevance of Granky erperiente o
Eajoyadie for student- 2(3) i(5%). 0 -=--
Pits district cerriculm 3(4) § --- 3 (12%)
Can.use the activities presented 3 (4, 0 --- 3 {128)
Hew ideas to use 3(8) 1(2) 2(8)
Affordabls raterials 1( 1) 0 --- 10 48)
Chanee to prastice 50 (74%) 36 (86%) 14-(548)
Collegial interaction §(6Y) 2{ ) 2 (8
Increased ay confidence to teach 2 () 1(2) 1{4)
Xo response 18 12 g
Wish I had iearned - Granby :
Mors practizal activitiss 2 (M) 1 (2) 1{108)
Hore theary, science 8 (143} 7 (15%) 1 (108)
More-ideas, units of peers § (i0%) 3(6%) 3 (30%)
More apout tiiingnai edycation 13 (22%) 5 (19%) 4 (40%)
Management techniques g (16%) 8 (17%) i(108)
Kesded more time 2 (%) 2 (4%) 0 ---
Generai negative 18 (318) 18 (38Y) 67 -
X5 response 36 13 23
Learned fron the Gramby program
Activities to use in class 2| 6)
Inquiry skills 3I(9)
Sharing ideas with peers 1(3%)
Bow to adapt units for = siass 9 (218)
Prodiems of inquiry science 3(9%)
Cozzunication skilis 1 (21%)
More abor! hilinguai issues § (248)
Ho response 5
Strangths of the Granby Srogran
fhance to practize 21 {68%)
_ Students entbusiastic 39
Rork vith PIES tean 5 {15%)
Chance to work with different students 3{ %)
Hanagement issues §{128)
eaknesses of the Prograc \
Horking with Graady stafé 1§ (33%)
Logistics 10 (20%)
Cnclear expectations 9 (18%)
ot enough time for lessons £ {12%)
Disinterested students 3 {108}
Kat relevant 2( 4
ianguage issues i )
X3 response ¢
50
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23

Fellows was not good. Some of the Fellows isere not, welcomed
into the classrooms. The évaluator is not surprised at the
problematic cobrdination. The Mass- Migrant Education Program
teachers are interrupted by others who come into their
classrocms to offer a lot of "fun" activities with the
students without any of the responsibility for achi ement.
The Fellows are Juggllhg a compléx séhedule and have no ‘
chance to set up classroom expectations or procedures. While
-NSF PIES staff did attempt to .address the ‘issue in Yesar Two
by designing an efifective introduction to the Mass Migrant
Education Program for incoming Fellows and the- Mass Migrant
Education Program did a better job of getting its teachers
ready for the scheduled interruptions to their prograns,
there was no chance for the two sets ¢f teachers to work
together.

The evaluator finds himself on the horns of a dllemma.
While issues of diversity and equity ne>d to be addressed,
the work with the Mass Migrant Education Program may have had
the wrong effect. on Fellows because not enough time could be
gpent in helping Fellows make important, personal meanings
from the experience,

Short answer responses of teacher perceptions of the
Teacher Rrsource Center:. During the summer program, staff
from the Hitchcock Center ran a resource center for the
teachers. This center was moved back into the Hitchcock
Center during the school year. As part of the NSF PIES
Program, Fellows were given memberships in the Center as . one.
way of encouraging them to use the resources in theéir
classrooms. Table Nine presents data about teacher
perceptions of the summer center.

Discussion. There is not much doubt that the teachers
found the Hitchcock Center and staff to be very helpful. 1In
fact, 60 Fellows had no concerns about the Center and the
most méntioned concern was the need for more time to spend
looking through the materials.

Short answer responazes of teacher perceptions of their
work in peer planning groups. Teachers worked in small
groups to process the work they did in strands and to get
ready to teach in the Mass Migrant Education Program. Table
Ten presents data for their perceptions of that sharing time.

Discussion. It is interesting to note that 16 teachers
in Year One expressed somé negative feelings about. the
planning timé. There were some strong issues which surfaced
around the dpfferences between urban and suburban teachers.
These differences led to prcblematic relationships. 1In
addition, Year One teachers felt a need to learn more about
the activities in other strands because they were limited to
one. Finally, one of the components of the Year One Summer
Program was a piece on Peer Cbservation. As with the
writing, the added conceptual and personal demands were too

NSF PIES Final Report
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Yoar Oze and 3uo Teack

Belevance of the Resourze Center
Enjoyable for student
Cap use the activities presented
Xew ideas to use
Affordabie zaterials
Increased vy confidence ko teach
Eelred me to plan for year
staft
General positive
Xo response

Rish 1 had learned - Resource Center
More practical activities
Yoze ideas, ucits of peers
Nore about bilingual educaiien
Nanagerent techniques
Xeeded more tice
Other
Xo response

Learned through the Resource Center
Vaterials to-use )
Bow to-locate resources:
Ko response

Strengths of the Resource Center
Learned about resources
Statt
Improve my classroor, confidence
fo response

feaknesses of the Resource Center
Can I maiztain motivation to use it
Can ! find time to nse it
Logistics
Can taey maintain the stafl for us
Ko response

- fable ane,
erceptions of Summer Resource Ceater

Total Year One
) .. (),
36 (31%) .16 (208)
45 (38%) 36 (463)
5(4) It Y]
2 (2%) (%)
§(5Y) 2(3)
10 { %) 10 (13%)
<11 ( 9%) 11 (148)
1 2
§ {23}) 3 (1%%)
() ¢ -
2 (88 1(6Y)
1(4) 1(6Y)
13 (508) § (508)
3 {12%) 3 (18%)
£0 35
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3 (308)
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28 (128)
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33 (638)
17 (33%)
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2

{128)
4 (53%)
5 (29%)
2 (6t)
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tatle fes.
Tear One 2z 3o Yeacher Perceptions of Summer Planning fime

Total Year One Tear tno

Relevance of Plazning Yire
Pits district carriculun 1) 0 e 1(%)-
Can use-the astivities presented t{4) 0 --- { (11%)
Xew ideas to use 46 (148) 1{ %) 9 {244)
Good for,teaching inguiry skills 1(1) 0 - 1(3%)
Chante-t# bractice I N 0 --- 3(8%)
Collegial interacticn 50 (443) 33 (43Y) 17 (48Y)
Inereased ny confidence 2 teach 2(2Y) 1{1%) 1{ %)
Helped e to plan for year 20 (18%) 19 (258) 1(3%) e’
General positive 16 (14Y) 16 {21Y) 0 ---
Ko -respruse 10 ] 4

Wish I'had iearaed - Plapaiag time
¥ore prastical activities 2 { %) § - 2 (228)
Nore theory, science § (10%) {(13%) 0 -
Yore ideas. units of peers 1 (11%) -6 {19%) 1 (1R)
Kore apont bilingeal education 1{ ) 0 --- 1(118)
Jow to integrate into other subjects 1{ ) 0 --- 1{11y)
¥anagement techziques 2 ( 5Y) 1(3) 1(1%)
Yeeded more tipe § (20%) 5 (18Y) 3 (33Y)
General negative, not relevant 16 (39%) 15 (508) 6 ~--
Xo response . 51 3 2

Learned fron Plazning Pire
Aetivities to use 1(28)
Shared ideeas vith tescher: 20 (38%)
Bow to adapt units for =y class 17 (3%)
Comunicaticn skills 14 (21Y)
No response , 1

Strexgths of Planping Tiee
Shared ideas 20 (59%)
Learned hov to vork wit peers 6 (18%)
Pun, support 1 (213)
Chance to practice inqu:cy skills 1(3)
Eo response 5

Keaks ,ses of Plancing fime .
Graups tob large 2 (13%)
Kot enough ties 5 (33%)
Group effectiveness 8 (53%)
Ko response 11 :
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much for the Fzllows to incorporate. The cvaldator“ﬁgels
that these concerns are behind the negative feelinge.

By and large; however, Fellows ffom:both years Ffelt ~
strongly that a major strength of the program was the
_ oppartunity it gave them €or collegzal\1nteract10n,aroqnd
professional .issues. This feeling was expressed in the”
Summer Questionnaire, the interviews during the y&4r, the

- attendance at the school year follow-ups, and the ongoing »
activities that continue even after the formal project hag
ended. . -

{

Short answer responses of First Year Fellow perxcestions
of the relevance of strands and workshops and the wish for
additional information. The data in Table Eleven represesst
questions that were asked in Year Ome and not Year Two.
Tables Six through Ten include analogous gquestions that were
asked in Year Two and not Year«One,

Discussion. The information agaln shows that the
project has fulfilled its major gnals of providing Fellows
with ideas, materials, and confidence to implement an i_.quiry
science curriculum in their clagsrooms.
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‘ fable Eieven.
Tear One Teacher Perceptions of Presentations

Relevance: and Rish for Additiona! Inforzation . / )
Relevance of presentations . )
.Erjoyable fof students {1 . \ \ \
Pits ny curriculup (L 3) -
Can use activities 13 (10%) -
Xew ideas to use - 49 .(31%)
\ Izpartant concepts for students 24 {11%) - .
i Good for inquiry skills . 5 44) -
Can integrate in other subjects 43
. Chance to practice ® , i(1%)
~ . Collegial interaction, shared ideas 5{ 4%) s
’ Increased mf corfidence 14 {11%)
' Improved my teaching ‘ ¢ (1) '
« General pésitive i3 (108) - :
No respoase 38 i )
Aish I had learned from presétbaticns .
practical activities £ { 5%)
Ware theory, science 3 (11y)
Grade ievel activities 5 8%)
Peers ideas, units (3
, Yore about biliaguai issues 2{2) ]
Management issues S(4) -
¥ore relevant to my situation 27 (23%)
Need more time 32 (44%) ‘
" General negative (%)
) No response a . .
\ 0
4
)
o
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Parent Questionnaire

Process

The: Parent Questionnaire was designed to assess how
parents perceive their children’s attltude toward science.
It was not meant to provide any definitive data on ‘the impact
of the NSF PIES program but rather serve as part of the
context in which to see the program. Questionnaires were
mailed to the NSF PIES Fellows. In turn, they distributed
the questionnaires and stamped, addresscd envelopes to. a
representative sample of children in their rooms. The first
year, 5 questionnaires were sent to 40 NSF PIES Fellows. Of
these, 51, or 25.4%, were returned. The second year, 8
questionnaires were sent to 35 NSF PIES Fellows. Of these,
78, or 27.9%, were returned.

In keeping with my informal contract with the teachers
as part of the evaluation, I did not choose to identify the
teachers in any way. I had no way of determining which
teachers chose to distribute the questionnaires or
encouraging them to get involved if they hadn’t. Thus, the
data exist across a wide range of variables with no real way
for us to determine how to weight them in 1nterpret1ng the
parent responses. -

Data

Nonetheless, the parents who respoended were very
positive towards their children’s experience in science for
the year. Table Twelve presents the results.

Table Thirteen presents the ezsregated total of parent
comments for both years as there was no real difference
between the two years. As expected, there.were more comments
(30) in Year Two than in Year One (22)

Table Thirteen.
Optional Parent Comments

General favorable comments 11

Reaction of child has been positive 22
Child’s interest has grown
Talked about expériments
Brought science home
Favorite subject

W O1Lo0 =3

Good teacher - 3

Science is important 13
Have more hands on science 8
Hands on science good for students 4
Good science background 1mportant 1

Did more science in scouts

of
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Table Twelve.
arert Questionnaira Responses by Year and Total

\ 5

1. ¥y child bas talked abozt the science work he/she bas done in school. this year.
N N A B O VA

strongly strongly £o
agree agree disagree , Gisagres opinion
Trl (n=5i) 21 (41.2%) 28 (54.9%) 1(2.0%) 1 {2.0%) 0
Trz (n=78) 36 (46.2%) 39 (508) 0 1(L.3%) 2 (2.6%)

2. My child has brougrt his/her science work hoze ‘A do and‘show-us this year.
Irl (n=51) 15 (29.48) 31 (60.8%) 1(2,0%) 2-{4.0%) 2 (4.0%)
¥r2 (ps77) 28 (36.4%) ‘ 38 (49.43%) 7(9.1%) 2 (2.6%) 3 (3.9%)

3. My child has heex interested in science topics and activities this year beyord
t2e work he/she dees in school.

Irl (ns51) 22 (43.1%) 23 (45.1%) 4 {8.0%) 1(2.0%) 1(2.0%)
TrZ (n=78) 32 (41.0%) 34 (43.6%) §(1.1%) 2 {2.6%) 4 (5.2) )
§, My child's intérest and involvement in science has increased this year. -
Tzl {0=51} 20 (39.2%) 23 (45.1%) 6 {12.0%) 1(2.08%) 1 {2.0%)
T 1r2 (n:78) 35 (45.0%) 35 (45.0%) 3( 3.8%) 2 (2.6%) 3 {3.%)




R

Did not notice increased interest in
science | : ,
Did not do any hands on science
Had a poo6r teacher
- . .

Discussion

The parent dal. are all positive. The percentage of
positive responses ranges from 84% to 96%. In addition, the
option~l written comments show that parents feel very
positively toward the proéogram both in their favcrable
comments and their feelihgs that science is an .mportant
subject.

As I said in the beginning of the presentation of this
data source, the information from this data source cannot bhe
used to present proof of the impact of the NSF FIES program.
Nonetheless, it does add to the positive context in which we
see the program. .
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Follow-up Questionnaires .for Year One Fellows
Process - :

Based upon the LoU interview.data, the evaluator
designed a short questionnaire which he mailed to the Year
One Fellows in May, 1989, one full year after they had
completed their formal project work. Thirty-onc of the
Fellors returned the questionnaire which is about a 75% rate
of return. The questionnaire offers a series of responses
for each question. These responses are based upon the
Fellows’ responses to similar questions asked during the LoU
interviews. Fellows checked as many of the options as they
felt applied and had the opportunlty to write in other
answers they felt weré relevant. While this questiornnaire
does not provide the mcre telling information contained in
either classroon observations or a prolonged interview, the
evaluator feels that the data does reflect the positive
impact of the NSF PIES program.

Data and Discussion

Table Fourteen presents the data. It is not surprising.
First, Year One Fellows see that the strengths of hands-on,
inquiry science in terms of its impact or students far
ouf:weigh its weaknesses of time, managenent,oand materials.
The evaluator has said elsewhere in this report that the ‘
strengths and weaknesses are inherent in ‘the inguiry approach
and that the weaknesses can be dealt with succes ‘fully by
‘supportive building and district administration.

N It is also intéresting to note here the first positive
data about how Feirlows are integrating writing into science
since the questionnaire they completed in July, 1987. Then,
the Fellows expressed confidence in their being able to
integrate writing with s01ence. However, in subsequent
inteviews, the Fellows did not mention having success with
the writing process. Here, however, 16 of the 31 Fellows who
returned the questionnaire mention that the NSF PIES Project
was instrumental in their‘®integrating writing into their
science curriculum. It is pousible that once the Fellows
felt confident about their abilities to integrate inguiry
into their classrooms they were able to turn their attention
to another innovation. The evaluator is also aware of the
growing focus on process writing by school districts in the
area and the accompanying staff development opportunties in
process wtltlng. Some comblnatlon of the two factors for the
teachers is.the. probable reason for the change.

Second, the strengths of the NSF PIES Proaect lie in ity

staff, the colleg1al and growth opportur.ities it offers N

teachers, and ideas and resources it provides them for their
classrooms.

Finally, the Fellows feel strongly that the NSF PIES
program has L.ad impact upon them as professionals. Not only
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| Table Fourtsen, B
E- Follow-up- Questwnnme for Year One Fellows ’ ‘
| . \ An = 31) . - ‘ *
- ¥hat are-the strengths of hands-on, , , .
oo inguiryiscience? V- e
Hotivates, intsrests-students 3 BT R
Activity oriented A
Students learn cooperation | .
Students laarn, reseaber better u ' o R
Non-verbal'students succeed - 25 - . o
Students earn problea-solving, inquiry 23 - -
Students learn responsxbthty for oun 13
| learning \
- Thers is 3 carry-uier to other sub;ects 11 ) S v
K Student -centered : 1 o : ‘ ” R
| None 0 : C
| What are the weaknesses of hands-on, o A
| inquisy science -
|
‘ Tine for preparation U
| Muintaining supplies R - ,
‘ " Space in rdom i ) .
- Finding time for 1 N -
‘Hanagement, ncise 10
: Administrative support 5 , :
Student background . 2 °
Student learning style i -
! Enerqy level required 1 K
. Kone 1 C s
) o e
| ¥hat impact has PIES -had on my teacmng" . . ‘ ) oY
Grown~as 2 pto‘esswnai - N % ' '
‘ Taxe more risks | 21
_Use the inquiry crocess in my 20 ‘ ) ] ] . ‘
| science teaching ‘ , =
- Have become more focussed on students 18 )
} ore comfortable with science 1
Integrating writing with other 18 (
| subjects - ro ~ . vyl
| \ Use the inquiry orocess in other i
subjects '
‘Ko response 2 : \
| ~ ¥hat are PIES program strengths? , .
staff 25, S -
Materiais, resoufces to use ' n N o h
Coiiegiai experience 15. ‘ N )
| aa more comfortgdie with scisnce 13 }
' The Hitcncock Center and staff i




Yhat

The summer prograz

Students Jearn and remsmber batter

Progran’s organization and logistics .

The.chance to practice during the
suzvar ‘

Follow-up activities '’ : v

Diverse, rich progran and peopie

are PIES progran v.uknesses?

e nead more science, theory und practice
Intarface with the aigrant progrex

None -

More follow-up activities

Some summar pressntations

Prugram's organizetion, logistics

No response

Sy =3 =8 O
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do many of the respoudents talk about the changes in their . .
classrcoms, but the evaluator is aware of other important
'data which indicates that the "professional growth" and -
"willingness to risk" teachers mention go far beyond the
classroom: About ten of the Fellowsxhave enrolled for ¢
graduate work. Two of the Fellows have become resource
teachers in science for their districts. “Anothér teacher
received one of ten Lucretia Crocker Fellowship awards in,
Massachusetts for the 1989-1990 school year. Her fellowship
was in elementary sciencec and enabled her to work with
teachers in many Massachusetts school districts during the
past year. A number of teachers received state grants
awarded through their own districts to develor elementary
science curriculum and work with their peers in disseminating
the information. Three are currently working as staff at
SPACEMET, another NSF science vrogram funded through the Five
College Public School Partnership.
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Year

Year

29

Observation

Y

Process _

r———

The evaluator worked with two (one in each year)
assistants, both of whom were very familiar with the idea of
hands~on, inquiry sc.ence. The observation criteria.were
established the first year and appear in Appendix Two. The
evaluator scheduled times for the observations with the NSF
PIES Fellows because of his previous contact with them. All
the obséryations were conducted in the spring of the year
with the assumption that the teachers would have had time
enough to feel some level of ¢omfort with the inquiry process
and new curriculum. Testing, field trips, and other end of
the year activities as well as observer schedules made
getting to all the Fellows' classes problemati¢. However,
the observer for Year One Fellows visited 26 teachers and the
observer for Year Two visited 24. classes. The evaluator
considers both the number and range of classrooms to be
representativé of the Fellows. The omserver for Year One did
not include a summary of the classes so the evaluator
specifically requested this sort of summary from the observer
for Year Two.

' Data . Co

‘Given the criteria established in Appendix Two, the
observers noted the following:

Minimal Hands-on Hands-on ~
No Minds=-on Minimal Minds--on MindsS-on
One Fellows 3 10 13
Two iellows 3 6 ‘ 15

Discussion ,

"First and foremost, there seemed to be quite a bit of
confusion about the meaning of hands-on science and inquiry
science and how these related to the major goals of the NSF
PIES program. .I asked a few teachers what they believed I
was there to see and they replied hands-on science., I
suggest to avoid this confusicn that more time be spent on
defining and distinguishing between these two terms. As I
see it, the hands-on method is in most instances (except in
rational inauiry) an essential prerequisite of inquiry
science." , °

e {Year One Summary)
N N
"Of the twenty four classrooms I observed, fifteen
showed clear evidence that the ideas, philosophy and skills
learned by the teachers through NSF PIES had become an
important and integral part of their science teaching. These
were classes in which students not only were learning to "do"

NSF PIES Final Report
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science, but to question, reflect on ané verbalize about it.

'In these classes, teachers, as a rule, asked open-anded

questlons, encouraged divergent thlnklng and shared their
students’ enthus1asm for discovery. They created a structure
for inguiry and a student-centered learnlng environment that
let students know their ideas and conclusions were
interesting and valid. .

"These were also the classes in which science was
typically integrated with math and writing, and in which
there was usually a good discussion before and after the
activity. Students in these classes were more verbal and
better able to make sense of what they were doing and
observing and how it fit into a bigger picture.

"There were six classes I observed that showed .signs of
minds~on but were predominately hands-on. In these classes,
teachers asked some open-ended questions while circulsting in
the rcom, but during group discussions not much supposing and
hypothesizing was elicited from students. These teachers
relied mostly on the’ GEMS or ESS specified procedures to
carry them through.

"Two classes exhibited hands-on s:ience activitics in a
comfortable ernvironment, but there was evidence of student
independent thinking or problem solving. One class had no
evidence of either hands~on or mlnds on activity on the part
of students. ‘

"In nearly all of the classes I observed, the students
were enthusiastic about the activities, seemed used to doing
hands-on, and were eager to share ‘their observations. 1In the
more minds-on classes, they were able to discuss hypotheses
and often went beyond the prescribed activity to test a new
theory.

"Three fourths of the classrooms had lots of science and
problem solving "stuff" around the room-- on shelves, table
tops and in learning centers. Only twn were totally devoid
of stuff and the rest had at least one center set up, usually
related to the current unit."

{Year Two Summary)

Classroom observations indicate that NSF PIES Fellows
were using hands-on science in their classrooms and that many
were involving the students in the inquiry process. It is
1nterest1ng to note that a higher percentage of Fellows were
us1ng the inquiry approach in Year Two and that there was
some confusion on the part of Year One Fellows as to the
difference between the two. WNSF PIES staff directly taught
the difference between hands-on and minds-on science in the
Year Two summer program; and, the evaluator believes that the
difference is directly related to the change.
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Developmental Conceptuatlization of the Adoption Process
within Educational Institutions." Austin,. TX; R&D.TE,
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APPENDIX ONE
QUESTIONNAIRES AND .NTERVIEW PROTOCOLS
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Questions for PIES Interview

1. Are you currently using hands on inquiry science?

if NO, ‘ ‘

2. Have you made a decision to use hands on
inquiry science in the future?

3. If so, when?

4. Can you describe hands on inquiry science .
for me as you see it?

5. Hhat do you see as its strengths and
weaknesses in your situation?

6. At this point in time, what kinds of
questions are you asking about it?

?. Do you ever talk with others and share
information about it? MWhat sort of
information do you share?

8. Hhat are you planning with respect to it?
Can you tell me a' put any preparation or
plans you have been amaking for the use of
hands on inquiry science?

9. Can you summarize for me where you see
yourself right now in relation to the
use of hands on inquiry science?

10. How would you characterize your school
district’s support for science?

11.. Has the PIES Project had any impact on
you ac a teacher? Please elaborate.

12. fis. a way of summarizing, what do you

you see as the major stréngths am|
veaknesses of the PIFS Project?

67

5.

10.

11.

12,

Please describe for me how you use hands on
inquiry science.

What do you-see as the strength. ind weaknesses
of it? Have you made any attempt to do &wything
about the weaknesses?

Rre you currently looking for any information
about hands on inquiry science? Hhat kind? For
uhat purpose?

Do you work with others in your use of it?
Have you made any changes in your use of hands
on inquiry science on the basis of this
collaboration?

Do you ever Lalk with others about it?
Hhat do you tell thea?

Are you deing any evaluating, eithor formally
or informally that might affect your use of it?
What have you done uith the information you have
gotten? .

Have you made any changes Fecently in the way
you use it? Hhat have they been? Hhy have you

nade them? Are you considering making any. changes?

As you look ahead to later this year, what plans

do you have in relation to hands on inquiry science

Hqu-uould go& chatrracterize your school district’s
support for science?

Has the PIES Pruject had any impact on you as
a teacher? Please elaborate.

As a way of summarizimg, ulat do you see as
the aajor sl engths and weaknesses of the PIES 8
Project? 6

. « .
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Sowwmer, 9T

GOALS ' _ )

There are twa major ggaLs of this project, integratina 'f
inquiry—-based science intoc the classroom and integrating

writing intc the teaching of science. Flaase comment on how
camfortable you now féel in these two areas?

Goal.Il: infegrating inquiry science intc my classrpoom ;-

I feel confident that... : i have coancerns that...

Beal II: integrating the writing precess intc the teaching
of science . "

I feel confident that... I have concerns toat... -




FLANNING NEXT YEAR

There were, of course, many different components to this
summer’®s prodram. FPlease comment upon each of these so that

we can plan effectively for next yecar.
N \

B

1. Which STRAND did you attend?...ccocieecncnnccccnncesane

Flease comment on the content and structure i1.e. the amcunt
cn time spent on one topic, the meétings on this topic
during the three weeks, of the STRANDS. ) . :
relevant to my teaching I wish I could have :learned...
because...

2. ®£omment on the seven—-afterncon program in Gfanby.

relevant to- my teaching I wish I coeuld have learned...
because... -

m

. Fresentatiocns on Inquiry/Process

relevant to my teaching I wish I couid have learned...
because...
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ERIC

Aruntoxt provided by Eic:

v \ s

4. Presentations on Feer Coaching

relevant to my teaching I wish I cculd have learned... L
. because..: : o l
N\ . N ™
} ¥ - 4 )
<4 K
i . v .
5. Fresentations on Writing Process BN }
relevant toc my teaching I wish I could have learned... ~
because... N T '

e

6. Mini-workshops of specific topics (please list what you o
attended)

relevant to my teaching I wish 1 could have lesyvied... .
because... , ) "




“ERIC

Aruitoxt provided by Eic:

7

7. 8ingle presentations to the whole group by guests and
staff . - R

relevant to my teaching I wish I could have learned...

because., .. . '
ro 7 . - -

/ 1
8. Rescource Center and visits to Hitchcock Center

. f

1

relevant to my teaching I wish I eéculd have learned...
because... h

. Plarning time with other teachers

'
.

relevant to my teaching I wish I couid have learned...
because... \ B




- 'l‘{

10. Physic. 1y time and support arrangements (space, fuod. ’ ' 1 o

resourcess schedule of the day, etc )_" , : ;

. . ot » o 14 K

. ) helpful to me it woeuld bave been better iFaeus .- ?

\ because... . o ' . e

. } ) R y 3

i ' C'

'_{ i1. In retrospects how helpful were the two Saturdays7 What i

changes should be made for next year in the dates, . . :

v activities, topics covered? i , 4 ;
N .

[

- : ) ! ’ ’ N

-\ 12. There are certainly aspects of the program which have :

not be covered by these questions. FPlease use the rest of
thi1s page (and additiemal pages if. you would like) {c
provide any additional feedback to us about the prooram s
far or about changes that you suggest for this next vear and
for the second cycle of Fellows. -

Thant. you.

{

ERIC

o o] ' | ' i i .




July 18, 1988

S

Dear PYES Fellows,

Here is the evaluation for tbhe Summer Program. While it is
somewhat lengchly, it should not +ake you too long to
complete. Because the PIES Project is a model of staff
davelopment, it is important for us to get feedback from you
about the each of the different components of the program;
‘and I have designed the evaluation with that purpose in mind.

Here is a brief guide to the questions. .

Section One asks for your comments about the two major
goals of the project: integrating ingquiry science into
your classroom; and,;integrating the writing process
into the ‘teaching of science. . .

Pljase briafly complete the sentéences in the space
prcvided for each question in this s~ :tion. ;

Section Two asks for your opinions about the different
major components of the project. For each component,

Please circle whether you.Strong;y“Agfee,.Agree
Disagree, or Strongly Discgree with the first
statements, and -

in the space provided, briefly complete the
sentences or phrases that follow. Please note thkat
we ask you fc> your ideas about what you learned
and what you wish you had learned and what will be
relevant ror your classrcom and what won't.

Section Three asks for your opinions about the singlé
presentations. For each presentation, : '

Please circle whether you Strongl!  qree, Agree
Disagree, or Strongly Disagree witn che first
statements, and

in the’space provided, briefly complete the
senterces or phrases that follow.

Becticn Pour asks for your comments about the Spring
F.ogram and the organization of the coming year.

The small space for the brief responéeg is my attempt to cut
down on the time it will take you to complete the )
questionnaire. If you do need more room for a question,
please use the back of the page. Thanks for your time. I
look forward to seeing you in the Fall.

Sincerely,




M

SECTION ONE. PBOTECT GOALS
1.

I have learned that (

I» feel confident that +

I have concerns that

2. Integrating the writing process into the taachi@g'ot=§éionéc.

I have lea:ned that

-

I feel confident that

I have concerns that

!

SECTION TWO. MAJOR PROJECT COMPONENTS

1. WEEK #1 MORNING STRAND (plsase list)
Thé.ogganizationA(mix‘ofsactivities,
pacing) of this strand was conducive

to: learning-. ~

I had enouyh time and encouragement

- t6 get my questions and concerns

ansvered. '

~

\

3

[

Integrating inqﬁiry science into ny‘clgltrébn.

%

&

sa

SA
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/

The matérial I learned in this strand

will be relevant. to my classroom.

I had -enough time to exchange ideas
and experiences with my colleagues.

i

In this étraug I learned

S\

This strand is relevant
to my teaching because

SA

A

wish I learned

Sb

Sp

is not relévant because

The major strengtL of this strand are

My concerns about this strand are

2. WEEK 41 AFTERNOON STRAND (please

list)

The organization (mix of activities, -

pacing) of this strand was conducive
to learning.

"I had enough time and encouragement

to get my questions and concerns
answered. }

The material I learned in this strand

will be relevant to my classroom.

- I had -enough time to -excharge ideas
‘and experiences with my colleagues.

'In this strand.I learnéd

This stranc¢ is relevant

~to my teaching because

The major strengths of this strand are

i
sa a
SA, A
sA A
SA A

wish I learned

SD -

Sp

SD

SD

is not relevant because
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My concerns about this strand are

3. WEEK #2 MORNING STRAND (plsase list)

The organizatlon (mix of actiV1t1es,
pacing) of this strand was conducive
tec learning.

I had'enough time and encouragement "
to get my questions and converns
answered..

-
v

The material I learned in this strand
will be relevant to my classroom.

I had enough time to exchange ideas
and experlences with my colleagques.

In this strand I learved

This strand is relevant
to my teaching because

The major strengths of this strand are

My concerns about this strand are

4

sA

SA.

SA

SA

. D
A/ D
A D

. D-

N

4

wish I learned

SD

SD.

SD-

SD

is not relevant because

4. WEEK #3 MORNING STRAND (please list)

The organization (mix of activities,
pacing) of this straad was conduc1ve
to learning. .

I had enough time and encouragement
to get my questions and- concerns
answvered.

The material I learned in this strand
will be relevant to my classroom.

I had enough time to exchange ideas
and experiences with my colleagues.

"3

SA

sa

SA

Sh

- Y
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SD
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In this strand I learned

A4

This strand i 2levant
to my teachiny ecause

The major strengths.of this strand are
My concerns about this strand are

5. The aftornoon program at Granby/nolyoko

The organlzatlon (mix of activities, SA
pacing) of this program was coriducive ‘
to learning.

I had enough time and encouragement SA
to get my questlons and concerns

answered.

The material I learned in this program A SA

will be re]evant to my classroon.

I had enough time to exchange ideas’ SA
and experiences with my colleagues. ,

In this program I learned

.This program is relevant
to my teaching because

The major strengths of this program are

My concerns about this program are

PIES Summer Evaluatlon, 1988
'~ Page- 4

\rish I ;}grned

A

A

wish I learned'

is not relevant because

SD

SU

SD

SD

is not relevant because




6. Use of the roicurco centor

The organization (mix cf a"tivxtles, SA A
pacing) of this op gortunity was
“conducive to lea

I had enough time -and encouragement €A A
to get my questlons and concerns

answered. .

The material I learned in this SA A
opportunity will be relevant to
ny classroom.

"I Had enough time to exchange ideas - SA A
and experlences with my colleagues. .

From this opportunity I learned . wish T learned

3\ A N \

to my teachlng because

Eecy

The m .jor strengths of this opportunity is

& )
My concerns about this opportunity is

7. ‘Planning time with other teachers

The.organlzatlon (rix of activities, Sa A
pacing) of these. opportunities was
conducive to learnlng.

. I had enough time and encouragemernt SA A
to get my questlonq and concerns
answered. . . )

The. material I learned in these SA A
opportunities will be relevant to .
my classroom.

PIES. Summer Evaluation, 1988
Page 5.
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From these opportunlties I 1earned wish I learmnend .

sD

SD.

SDh

-SD

This opportunlty is relevant . is not relevant because

SD

SD

SD




%

These opportunties are relevant
to my teaching because

The major strengths of these cpportunties are

My concerns about these opportunties are

SECTION THREE. SINGLE PRESENTATIONS
1. Wworking with Migrant Students/Mary G.

The organization of this presentatlon

was conducive.to learning.

The material I learned in this
pres=~ntation will be relevant to
my classroom.

The major strengths of this presentation are

-

My concerns about this presentation are

2. Managament of materials/statf

The organization of these presentations
was conducive to learning.

The material I learned in these
presentations will be relevant to
my classroom.

SA

SA

The major strengtlis of these presentations are

My concerns abou:t these presentations are

PIES Summer Evaluation,
Page 6
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are not relevant because

SD

SD

SD

SD




%. Working with Adminigtrators/Gwen

The organization of this presentation SA
was conducive to learning. 5
The material I learned in this SA

presentation will be relevant to
my classroom.

‘The majnr strengths of this presentation are

3 £ ' ; I

My concerns about this presentation are

Jd. Theory of Inquirj Bcienod]nick~x.
The organization of this presentation ' SA

‘was conducive' to learning.

‘The material I learned in this SA

presentation will bé relevant to
my classroom.

The major strengths of this presentation are
My concerns about this presentation are

5. Teaching about Space Science/Juanita, Mary Alice
The organization of this presentation sa

‘was conducive to learning.

The material I learned in this. SA

presentation will be relevant to
ny classroom.

The major strenéfhs of this presentation are

My concerns about this presentation are

PIES Summer Evaluation, 1988
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S. Final wesek pot pourris/staff

The organization of these presentations d SA A D 'SD
was conduciva to learning. !
The material I learned in these SA A D SD

presentations will be relevant to
my classroom.

=

The major strengths of these presentations are .

i

My concerns about these presentations are

1. In retrospect, how helpful were the two Satur™\ys (what did you
learn, how were they relevant to your teachi: how did they set a
hzinful context for the summer)?

2. As you think ahead to the coming school year, what concerns do you
have about the PIES project?

3. If you wish, please use the back of this page to Jrovidi: us v.th
other ideas or opinions that are importast to you.

PIES Summer Evaluation, 1988
Page 8
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Juneg 1, 1989 .

"Dear First Year PIES Fellows,

A< the PIES Project officially draws to a clase, | would like to get a final
view of the project from you. Your reflections would be most helpful to
me in evaluating the project bécause it isn't often that | get the chance to
hear from people aver a prolonged period of time. Would you plegse take a
‘ few moments to answer the questions an this page and return it to me in

- the enclased stamped, addressed envelope? | redlize that the end of the
yeer is g busy time, dnd don't mind if | get trese in early July. The
numbers are to help me keep track of who has completed the form and who
hasn't, not to identify your answers. Thaiks.

b el

1 Wiiat do you see as the major strengths and weaknesses of hznds on, inguiry science in your
situation? Please circle as many responses as you feel apprapriste.

tEmcerelc_.;,

“T-sar

e ey
Strengths 4 Yeaknesses
a. Motivatés, interests students 8. Manegement, noise
b. Activityorientes h. Time far preparation
¢. Noaverbal-students succeet ¢. Finding timein'schedule for
d. Students leafn, remamber better d. Speacein room
e. Students learn problem sclving, e. Materials
inquiry ' f. Administrstive suppart
f. Process carries over into other g. Student backgrounds
~ subjects h. Student styles that don't fit with the
g. Students learn cogpération process
h. Students learn responsibility ) i. None
for learning j. QOther
i. None . [

j. Qther {please list)
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2. Have you made any changes in tezching hands on, inquiry.science (organizing far
instruction, organizing your classroom, teaching, evaluati ng students and'not just using
different units)? “Please briefty list the most important ones for you, if you'have.

)

. {am more c/omfortable with science.

No imaact.
. Other (please list)

. 1 am using the inquiry process in my teaching.
. l-am more enthusiastic, ,
| am using the inquiry process-in other curricuium areas.

| am integrating writing into other subject areas.

. 1take maore risks, don't need to feel | have to kncw a1l the answers in class.
. | have grewn professionally, doing different things.

- ~ —

>

Has the PIES Project had any impact on you =3 a teacher ? Please circle all that apply.

. | am mare focussed on the learning process of students.

4. Vhat are the major strengths and weaknesses of the PIES Project. Please circie upta three

‘mest-important that apply.

-

Strengths

=2~ TR Y T~ s B

—to

Cmde

. Cellegial experience

. PIES staff )
. Students learn, remember better

Hitchcock Center and staff

. Fellow-up activities

. The susnmer gave.u3 the chance *a learn the
way we wouid be teaching the students.

. The'chanze to practice with students in the

summer.

- Organization, logistics, communication

. None

. Other (please list)

. | have became mere comfortable with sciznce
. 1 gat good materials, resgurces

84

€
Yeakneses

o a0 o

o

i

. Follow-up’ not a3 extensivéss it could

have been.

. Organization, communication, logistics
. Interfece with migrunt program '

Organization of summer strands

Not enough chance to o into depth with
cantent areas .

Not enough chance te cover ensugh
content areas

None : |

. Other (plesselist




Dear Farents,

1 am the evaluator .o+ a federally funded program which is J
working on science aducation for elementary school children.
Would you please heip me by taking a few moments to answer .
the following questions and returning this questionnaire to :
me in the stamped envelofped 1 bave provided. Your opinions

are important, and I hope vou will tais “he time to complete
this form and mail it back to me. 1. yuuxfbr your time.

Sinceirely,
- - 3

-~ -

Thomas E. Wolf, évaiu&tbr -
FROGRAMS IN ELEMENTLRY SCIENCE

1. Py child has talked about the sciencs wor v nz/she has
done in schasl this year.

stirongly .
agtree agree disagree

no
apinion

[}
1O
'}
L
Poae
m <

o0 m
W
]

Z. My_child has brousht his/her sciknck -o-k hobe to do ang
show Wws this y=ar. .

v K3 L i)
strongly = - strongly no
. agree agree disagree disacres opinion

3. My child has been interested in science topics and

", activities this year beyond the work he she does in school.
strongjly stromgly e
agree agreeg disagiree ¥ disagre=s opinion

4, My child s inzerest and involvemant 1n science has,
: increased this vyear.

strongly elrongly ne
agiree agrae dizagree dizagroee oninion

I¥ you navz anything you would lile tn add tnat we nave-not

. . . : . N . - !
asked about with these questions, pleasze write it 16 the '
spacc el ow. ’ ’
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PIES Partners in Elenentary S<:1ence Classroom Observatlon and Evaluatlon

Submitted by Julie Rypyse, July 1, 1988 for Tom Wolf

-, .
- N . -
~

«\ ';Y‘T. EY " ‘
As the classroom evaluator, for the PIES program, I reallzed my goals from
two sources

e

1. 'Ihe PIES grant proposal - ‘ -

- 2. fom Wolf, the Evaluation Ooordmator _— , ’ I

v . -

Based on the goals of the program stated in the gr.mt proposal, I was to
evaluate the teachers' ab:.llty to teach inquiry/process scienmce.’ A secondary
goal was to note if the integration of science and writing was occuring in the
classrooms under obsehatlon.

Tom Wolf mstructed me to provide feedback ir three areas:

1. Note to what degr.2 was the lesson hands-~omw, inquiry -oriented.

2. Note does the teacher exercise effect1v<= classroom menagement
durmg the lesson.

3. Noté is there time set aside at the end of the lesson whep the teacher
reflects on the lesson and reinforces or summarizes the major concepts
or themes covered during the lesson, with the students.

[

I believe it is important to state au operational definition of ifiquiry/
process science that I based my observations and evaluations on, The following
are statements taken from 2 sources that he'p formulate my definition, - -
From: Teaching Science ‘lhrough Discovery by Carin Surd, Fourth Edition.

A discovery (or inquiry) activity is a lesson you design so your students,
through their own mental processes, discover concepts and principles for them-
selves.

f
A

From: ‘Teaching Elémentaty Sciemce - 4th Bdition by William and Mary Esler

Inquiry techniques he_p ch:.ldren to develop process skills.

Teachers are teaching by inquiry when 1. students are involved in problem
Sg‘l’lmg’ 2. students are developing manlpulatlve and higher-level cognitive
s Se.

To recognize inquiry ask your self 2 questlons : -

1. Are the children required to go beyond the given mformatmn to gain
new insights?

2. Are the children problem soiving - lookmg for answers or generaliza-
tions origional to them? -

According to.the Eslers, ther: are three types of inquiry learning activities:
1. rational approdch
2..discovery_approach
3. expermental approach.

i

i

1. Rational aporbach - The teacher indirectly guides a class. w1th open ended
questions and cz .eful responses, from the presentation of a px ublem to a success-
ful conclusion that takes the form of a scientific concept. The final response
must .come. from the students themselves not the teacher. The teacher uses sélec~
tive reinforcement where the strenght of the reinforcement for each student

e e TR
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response serves to guide and direct the flow of the verbal intéraction toward

the desired principle or generalization. -Sometimes the teacher must supply -
additional information by saying "What if I told you that:.2" or "What about L
tl\is..o?' A ' o i H - ) . ) .

~ : Pure Discovery. : . . ‘

- 2. Discovery Approach - 1he students are given material and no gui,dei:i._nes. Curiosity
Teads .them to their own discoveries (pure messing about). The 'teacher moves . A
about as a guide or advisor. The teacher refrains from answering questions di- ;
‘rectly rather he/she should help stsdénts organize their thoughts -and investiga-
tions so as to answer their own quesftions. ' ca we trst this?", “How can
we find out?" = : S '

. Guided Discovery . ‘ ,
g The teacher gives the whole class or group organizing question to guide. or t
1

|

direct their discovery.

3. Experimental Approach - Children formulate and test hypothéeses. This approach
teaches children to define and control variables in experimental situations,
to experiment and to internret datas as well as to hypotliesize. ‘

T.}{e:_finition of Process Science - Inquiry techniques help children to develop process
. skille. In process science student3exercise mental activities.that are used to
. , dcquire knowledge. _These'lprocesses ir science” are also termed iuquiry processes
and are listed on the attached handout entitléd - The Processes in Science - - {.
\ (observing, classifying, predicting etc.) _ ' <

Evidence of Inquiry learning in the Classroom : _ _ -

_ Since I was only able to observe each PIES participant for 1,45-60 minute X
. .science lesson, I identified pieces of evidence that indicate inquiry/process , o
science isigoing on in the classroom by & means: = P ,
1. Observing teacher teach lesson to children
- a. Teacher behavior
b. Student behavior o
c. activity itself 3

‘ 2. HNotihg physical evidence in the classroom .- materials etc. . o

-

3. By talking to the teacher
4. By talking to the students

' , I used these criteria for evaluating inq{;iry/proéess sczience because I ‘ f
believe that they indicate that inquiry/process science is yoing on: ’

Teacher Behavior: ‘ . o

1. Does the teacher go with students interests?

2. Does the teachér ask divergent/open ended questions?

3. When students ask teacher question, does he/she encourszge them to experiment
or thank to find out themselves, i.e. What do you think?, How can we find out?
rather wnan giving them the answer? - - :

I -
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" 4. While students are investigating, does the teacher circulate around the

7. Vheh reviewing content or processes dorie prev{ously in c],as§, does the teacher

*6. Evidence of hands-on inguiry/process scienc

(Teacher Behavior Gua't) . U S

room in a facilitator role checking in with individuals or small groups?
5. Whereidoes the, teacher's style fall on this continuum: - L
open classroom , Z : - . jauthoritarian
child centered 1 el 3 traditional classrrom .

s

I found open child-centered cl: ssrooms to be c;ondusive to-inquiry learning while I

authoritarian fraditional classroom$ to hinder or suppress inquiry learning.

6. Does the teacher direct the students to exercise inquiry processes? (see handout
for list) ' ,
illicit the information from the students with questions, engaging them and

© . exercising their thinking skills? ‘ S
8. How confident and relaxed doeg the teacher seam doing inquiry/process science?

Student Behavior o y SRR

1. Do the students pose questions freely, reflecting< curious, ’inqu[ir'ing minds ) ’ i

as well as anl enviromment that is safe and encouraging them.te.do so?
2. Do student remain on_ task .and demonstrate appropriate behdvior? (i.e. do

they demonstrate independent learning skilis?)

Design of Activity Itself

1. Is there an initial question to answer or problem to solve? (i.e. arethe stu-
dents engaged in problem solving?) - ]

2. Are the students actively involved in the physical manipulation of materials?
(hands-on learning) - .

Physical Evidence in Classroom . o

1. Are there materials available around the room for students to freely mess about

with and o1 observe? | Lo

2. Are thémlearning centers or science cencers with materials and books for in-
dependent “inquiry? o A ~,
3. ény other signs of inquiry/tands-on learning? : :

*IMMJ—M

I T A T T A T Y T

While writing up my observations for each lesson I evaluated, I used this
organizationzl format: . IR .
1. (lass size - # of students
2. Grade level ‘ ’
3. Indjcate ongoing unit / beginning of new unit / one-shot lesson !
4. Indicate topic ./ concept / problem S !
2+ "Description of lésson (including material, teacher and student roles) .

i e ?see criteria described’earlier)

i

*7. Effective classroom menagement : .

*8. Reflection tipe, sumnarization of lesson/concept/skill

*9. Integration of science and writing :

__-4 enina lsted _ ] ' ,
If Z=-above is not refered to in the evaluation,then it shoud be assumed that it

did notf,{occur ’

S
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. . THE PROCESSES IN SCIENCE.

A L '

Processés are mental activitics that are used to acquire knowledge.
Processes. are important to the tescher because they .are the ‘means by
which the pupils become more efficient at _probles<solving and geining
general knowledge including facts, concepts, 3kills, techniques, ..
attitudes, and values, K \

Some processes which havs been found to have rélévance for

science teaching are listed below: .

BASIC PROCESSES INTECRATED PROCESSES

Obsexrving ; -Controlling variables
Communioating - Defining cperationally
Classifying : Interprating.data
Ysing numbere .Bxperimenting
Neasuring ' : . ~
Inferring :

Predicting

Lo I

1

HIERARCHY OF -THE INQUIRY PROCESSES

Levels of Complexity .ot

* Mghu: Level

tgnrltnfcau" .
’ Interpreting dats
mﬁf!ah' epiratienally
Contrellfag vartadles,
Predicting I

tnferving ) [ * g
Keaguring
Using numders
C"l’u"y},u

i

Cosmunicating Lower tevel

.

p
Observing
-

The indape}adent learmer exercises creativity in tnquiry.

{
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Chronoingy;nPartners in E;ementﬁry Science,(NSF/PIES)

v
<

Hlnter—Sprlng 1987: Recruiting 1987 NSF/PIES. Fellows. Two
all-day<Saturday workshups (Feb. 28, March 14) designed. tu
introduce inquiry science and process urltlng, and to build
communlty. Pre-institute evaluatxon 1nterv1ens conducted.

SBummer 1987: Three-week summer warkshop (July 6-24). The

first week was an intensive science program. The “second and

thrid weeks included- science workshops in the morning for .
participants. Durlng the afternoans partlcmpants developed 1
and taught science classes for the Migrant Educatlon ¢ \
Progect. WEekly evalua$1on5. \

Winter 1987-1988: Three release day act1v1t1es and four
after—-school workshops brought NSF/PIES Fellows together to
.share their classrcom experlences and be introduced to
additional resources. . . : .
1@} -
Oct. 16 Reunion/Warkéboﬁ (all-'day) , Franklin Pattervaorn !
Hall, Hampshire College .
\

Dec. 7 Reception/Workshop for PIES Principals

Jan. 25 Praject Learﬁihg Tree Training, {all-day)
Franklin Patterson Hall, Hampshire College

After-school Workshops by Fellows and Staff, Red Barn, 5
Hampshire College Feb. 24, March''7, Apr1L,7) b .

April 5 Re-scheduled (snow) Principal’s workshop,
‘Hitchcock Center for the Environment Y

A half~time PIES Resource Teacher working with the Fellows
in their classroomq. The evalution program continued with
interviews, written questionnaires. Two NSF/PIES Fellows' |
present projects at the MasSsachusetts Teachers Assbciation
Conference, March 1988.

Spring 1988: Recruiting 1988 NSF/PIES Fellows (much of the :
recruiting was .done by the. 1987 Fellows). Two all-day . . s
WSaturday wurkshops (March S5, April 9) szmllpr to those theg | -
previous year, Pre-institute evaluatlon interviews of new . P
Fellows. ) v '
Summer 198B: Three-week institute for 1988 NSF/PIEG Fellows ‘' ‘
(July S-22) following a similar pattern to the previous

year, but with more science—focused wu. 4shops. Ten of the

-1987 Fellows complzted curriculum packets. Weekly . ..
evaluations of -the institute.- . -

~ o -
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_vxs1t1ngfclavsrnom.acrnss r~ﬂ5achusetts giving wWorkshdps in

Winter 1988-1989: Again three-release days and . four after—
school events.. 1988 NBF/PIES\Fellous invited the 1987 B
NSF/PIES Fellows to partxc1pate in all of thase -events.: c Cov

Sept. 29.- Wnrkshop and Reception for PIES Prxnc1pals .
(aftexqschoul, Red Barn, Hampshire College) ”

Oct. 12/13 GEMS Master (Un1ver51ty of California,
Berkely) Teacher Training Workshop (release day) Campus -
Center; Unlversity of Massachusetts. . i

Nov. 15 Presentation of Summer Curriculum Packets and
Pt Luck Supper, Red Barn,~Happshire,College ’ .

Jes 23/30 Pt at. -Museum: Resources at Amherst College AR
(after—school) , \

Feb. &: Lunar Sample Workshop far teachers requestlng :
Resource Teacher to bring samples to the classroom
(after—school{ﬁ?mhevst High Schonl

'» [
Fab. 27/28 Evaluation Students’ Pregress in Sc;ence
(aftur-schonl) Hitchcuck Center for the Env:rnnment

~ [ o ‘
Harch 28. Water Power:’Resources in Holynke 'release
day) Holybke Ch&ldren & Museum and adjacent Herntage

: Park Museum. Come ﬁ

Apr11 25 Eﬁkﬁt Annual Flementary Science Conference .
L<First event . .open to ali Elementary.teachers. (after- W
45choolx, Fran lin Patterscn Hall, Hamwmprhire College

Ma?424. Post-PIES Plann1ng Meeting and Closlng Picnic,
Red-Barn, Hampshlre ' College

Half-t1me Resaurce Teache{ contxnu1ng to work with Fellows.
EVaiuatlnn interviews and written questionnaires for both
cycle of Fellows continued. . Panel presentation at Norteast
Reglanal NSTA Meetxng, Portland, ME, Octocber 1988. Wanita
Sioui Laffond, 1987 NSF/PIES Fellow and 1988 staff memher,
selected as Lucretia Crocker Fellow to  spend 1989-1990

"Hnnds—ﬂn, Minds—~0n Science.” LA b

f
Sumner 1989: Eight NESF/PIES Fellows worked with Co-Director '
Richard Konicek to tést PIER projects using constructivist 1
annroach.
Winter 1989-1990. Two release~day and four after-school
workshops scheduled to continue NSF/PIES activities:

[ v

R

. Dct. 3./Eva1uat1ng Student ‘s Understanding of QCzence
(PIES Fellows only, all-day) Willits-Hallowell Center,
Mount Holyoke College.




“v
Jan 10. Second Annual Partners -in Elementary Science
Workshop (all-day) Carr Lab; Mount Holyoke College

Four Friday afternoon seminares: Betting the Word Out:
Preparing A Workshop (Feb. 2), Preparing for Conference
Presetations (March 2), Nrit;ng for Professional
Jouraals (March 28), Finding Small Amounts of Money for
Goed Rrogects (April 27). = a

Follow-up interviews and questionnaires, four papers being
prepared for publication. Planning meetings for 1990-1991

academic year scheduled for April-June. Poster presentation

at 9AAS, February 1990.

i \ |
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